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THE RAILROADS. 
There are some commonplace truths which only take 
on a practical value in men’s minds when they re- 
ceive some startling and easily understood illustration. 


Of such a kind is the theory of atmospheric resistance - 


to moving bodies. People who are, or ought to be, 
greatly interested in the subject (foremost among 
whom are the railroad men of the country) are aware 
that air resistance is one of the impediments that keep 
down the speed of moving bodies; but we question if 
one in a hundred of them realizes that this is not mere- 
ly one, but probably at high speeds the chief resistance. 
Engineers and architects are all familiar with the tables 
of wind pressure, from those of Smeaton to the later 
ones of Trautwine, Kent and others ; and roofs, bridges 
and other frame structures are proportioned to meet 
pressures which range anywhere between 30 and 56 
pounds to the square foot, according to the particular 
selection which is made from among the many tabu- 
lated guesses as to wind pressure which adorn the ac- 
cepted technical pocket-books of the day. But while it 
is believed that a 60-mile wind will exert an 18-pound 
(Smeaton) or a 36-pound (Trautwine) pressure per 
square foot, it does not seem to occur to practical men 
that a 60-mile train (action and reaction being equal) 
will be subject to the same unit of pressure—or if it 
does occur to them, the fact is steadily ignored. 

Elsewhere in this issue will be found a full account 
of the ride of a mile a minute recently nade by a bi- 
cyclist behind the shelter of a locomotive and car. The 
facts are profoundly significant. Here is a man who, 
even if exerting himself to the utmost, could not ride 
a mile unpaced at the rate of thirty miles an hour, can 
yet sweep along behind the shelter of a railroad train 
at a speed of sixty-four miles an hour, and have a 
reserve of strength to spare. 

Let us look at the matter as a question of mechanics. 
A pressure of 33,000 pounds exerted through a distance 
of one foot in one minute equals one horse power— 
at least so we are all agreed to believe. A pressure of 
one pound exerted through the same distance in the 
saine time would equal s3355 part of a horse power, 
and hence a pressure of one pound exerted through 
5,280 feet, or one mile, in one minute would equal £239,, 
or 0°16 horse power. Let us suppose that a rider, when 
bent down into the racing position, represents about 3 
square feet of front vertical surface, and that the 
wind pressure at 60 miles an hour is even less than 
that given by Smeaton’s original formula, or say only 
15 pounds per square foot, then 3 x 15 x 0°16 = 7°2 
horse power; that is tosay, a bicyclist must exert over 
seven horse power to make a mile a minute against 
stillair. Now, as a matter of fact, it is questionable if 
any but a few of the crack racing men can exert a full 
horse power, and they are capable of sustaining this 
effort only for about an eighth of a mile. Prof. Denton, 
of the Stevens Institute of Technology, tested one or 
two powerful riders on the Webb floating dynamo- 
meter, and found that an ‘‘extremely powerful rider 
using his utmost effort” could only exert for a few 
seconds power at the rate of 19,780 foot-pounds of 
work per minute, while another in a hill-climbing 
test exerted 21,200 foot-pounds, or say two-thirds of a 
horse power, but only for a fraction of a minute. The 
difference (supposing our assumed unit pressure for the 
atmosphere to be correct) between less than one horse 
power and over seven horse power represents a part of 
the work which was being done in the recent trial by 
the locomotive, which was opening out the atmosphere, 
as it were, to allow Murphy to ride through it in the 
body of still air within the shield. 

Now applying these facts to a train composed of an 
engine, tender, and say half a dozen cars, moving at 
the rate of a mile a minute, we see at once that the 
accumulated atmospheric pressure on the front of the 
engine, the front of eaeh car, the front of each set of 
trucks, and the various projections of ventilators, win- 
dow recesses, etc., must mount up in the aggregate to 
an enormous figure, and it is certainly a proof of the 
extraordinary conservatism of even such practical 
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people as build and operate our railroads that nothing 
whatever has been done to smooth down and close in 
our trains, so that the engine should do for the train 
that follows it what it did for the cyclist Murphy. 

For the train to get all the benefit of the ‘‘ pace” (to 
use a cycling term) afforded by the engine, the front 
car should be connected to the engine and each car to 
the one behind it by a continuous sheathing, similar 
in cross-section to the shield built for the recent bicy- 
cle trials. Sheathing should also extend from the sides 
of the cars to the rails, as in the wind shield, and this 
sheathing should be continuous from the pilot of the 
engine to the rear steps of thelast ear. Thetrain would 
thus be vestibuled from the roof to the rails and from 
the pilot to the rear platform, and the result would be 
that the total front vertical area opposed to the atmos- 
phere would be reduced about three or four hundred per 
cent. As trains are now built, the air that is pushed 
aside by the engine closes in upon the first car, and 
upon the front of every car that tollows it. Each truck 
also, and all of the brakegear, etc., add to the total re- 
sistance, until we think there is little reason to doubt 
that at high speeds the resistance of the air exceeds by 
many times the internal and the rolling friction of the 
train. 

The best work, indeed the only exhaustive work upon 
the subject, is that written by Frederick U. Adamsa 
few years ago, after an exhaustive and costly experi- 
mental study of the problem. At aspeedof 60 miles an 
hour he estimates that the total front surface exposed 
squarely to the wind on a six-car Pullman train is 605 
square feet, and the total air pressure 11,374 pounds. 
He urged upon the railroads the necessity for building 
their trains with a wedge-shaped front and flush and 
continuous sides extending to the rails, with vestibuled 
connections, and an absence of all deep recesses for 
windows and ventilators. It is a curious coincidence 
that the cross-section of the car proposed by Mr. 
Adams is almost identical with that of the shield built 
for the bicycle trial. 

It is strange that with all of our earnest effort to re- 
duce fuel expenses and increase the hauling power 
of our locomotives, by improving the track, com- 
pounding the cylinders, enlarging the boiler and so on, 
we have taken not one of the obvious and simple pre- 
cautions by which the greatest of all train resistances 
might be overcome. 

If at 60 miles an hour 7 horse power is consumed on 
the 3 square feet surface of a bicyclist, how much is 
consumed on the 400 to 600 feet front surface of an ex- 
press train of thesaine speed 2? We commend the sub- 
ject to the consideration of our master mechanies and 
railroad superintendents throughout the country. 

0 ee 
EXTREME RANGE OF SIXTEEN-INCH GUN. 

2 The great 16-inch 126-ton gun building for the 
United States at the Watervliet arsenal will have a 
range power of 20°978 miles. This statement is based 
on a calculation made by Major James M. Ingalls, the 
greatest recognized authority on ballistics in the 
United States army and the present head of the Ar- 
tillery School for Officers at Fort Monroe. Major 
Ingalls has prepared a firing table for the 16-inch gun, 
which shows that arange of 20978 miles is attainable 
on a tnuzzle velocity of 2,600 foot-seconds. The angle 
of elevation necessary for the piece he estimates at 40 
degrees. The trajectory, or path described by the 
projectile, which Major Ingalls has plotted shows that 
in ranging to 20°978 miles the shell will reach a maxi- 
mum elevation of 30,516 feet. The weight of the pro- 
jectile he assumes to be 2,370 pounds. 

Ona muzzle velocity of 2,000 foot-seconds Major In- 
galls’ calculations show a range obtainable of 13°971 
miles. This latter range yields a maximum elevation 
in flight of 19,302 feet. As in the former case, the gun 
attains the lesser range on anangle of elevation of 40 
degrees. The importance of Major Ingalls’ calcula- 
tions may be better understood when it is known that 
the greatest range ever attained in the world was re- 
corded by a Krupp 9°45-inch gun on the Meppen range 
in Germany. The shot was fired in the presence of 
the Emperor on April 28, 1892. The range was meas- 
ured and found to be 22,120 yards, roughly, 1244 miles. 
The greatest height reached by the Krupp shell in its 
flight was 21,456 feet. The time occupied between the 
firing of the gun and the striking of the projectile was 
70°2 seconds. The German artillerists pointed with 
pride to the fact that had the German gun been placed 
at Pre St. Didier in the Alps, with an elevation of 44 
degrees, and fired, its shell would have ranged 8,956°8 
feet higher than Mont Blanc, and its fall would have 
been in the neighborhood of Chamounix. 

Prior to the Meppen shot, the greatest range ever 
attained was recorded by a 9°2-inch English gun at 
Shoeburyness, England. The gun was fired on the 
occasion of the Queen’s Jubilee, at 12 o’clock noon. 
Several months before the date of firing, the English 
officials sent out data to the recognized artillery ex- 
perts of foreign countries, and the request was made 
that the range of the shell be calculated. Major 
(then Captain) Ingalls was handed the English data, as 
the officer selected to solve the problem for the United 
Statesarmy. Major Ingalls worked alone, and when 
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his calculation was made, it was duly sealed and for- 
warded through the diplomatic channels to the British 
War Department. 

It was understood from the first that the papers were 
not to be opened until after the shot had been fired. To 
enable the foreign officers to calculate the more closely, 
the English authorities furnished all possible data in 
advance which might be needed. The data set forth 
the type of gun, weight of shell, nature and weight of 
charge, angle of elevation, and a table of atmospheric 
readings, showing what conditions had prevailed at 
Shoeburyness for ten years back for the hour on cor- 
responding days on which the shot was to be fired. 

The range attained by the English shot was about 
12 miles. When the papers of the foreign officers, as 
well as those of the English officers, were opened, it was 
found that the closest calculation of all had been made 
by Captain James M. Ingalls. The next best calculation 
was turned in, it is understood, by an Italian artiller- 
ist. Captain Ingalls plotted the fall of the shot 
only a few hundred feet short of the actual dis- 
tance. The rival calculations placed the point of fall at 
distances varying froin 1,500 yards short to several 
miles short. On overlooking the data of the firing with 
the actual conditions of weather which prevailed at 
Shoeburyness, on the day in question, Captain Ingalls 
was able to place the shell practically at the very spot 
where it struck. In his previous calculations he had 
worked up the problem, using the mean average atmo- 
spheric data for the ten years past. From the artiller- 
ists’ standpoint, Ingalls’ wonderful showing has never 
been equaled, and it is doubtless a fact that this 
officer is more appreciated for his great attainments in 
Europe than he isin the United States. Ingalls’ works 
on ballistics have been translated into a number of 
languages, and are standard text books, it is said, in 
many foreign ser vices. 

The calculation which has just been made by Major 
Ingalls regarding the new 16-inch gun is all the more 
interesting in view of the estimate made not long ago 
by an artillery expert of the Krupps, who expressed 
doubt of the American 16-inch gun being able to at- 
tain a greater range than sixteen miles. T'he German 
expert admitted that a sixteen-imile range might be 
reached on a muzzle velocity of 2,600 foot-seconds, but 
he assumed that the gun must be laid at an angle of 
elevation of 44 degrees, and this he thought could not 
be accomplished except on an experimental carriage. 
It will be noted that Major Ingalls takes issue squarely 
with the figures of the German expert, and in his 
table he works out the twenty-mile range on an 
angle of elevation of only 40 degrees. 

In connection with the 16-inch gun data, Major In- 
galls has developed a table for the new 12-inch navy 
gun which shows arange attainable of 19°935 miles ona 
muzzle velocity of 3,000 foot-seconds. The maximum 
elevation plotted for the 12-inch shell is 32,515 feet. 
The weight of the 12-inch shell he assumes to be 850 
pounds. 

SCHENECTADY LOCOMOTIVES FOR ENGLAND. 

The first of the ten freight locomotives which the 
Schenectady Locomotive Works are building for the 
Midland Railway, England, has a decidedly handsome 
appearance, and iipresses us more favorably in this 
respect than the engine built for the same company by 
the Baldwin Company, the first of which was illus- 
trated in the SCIENTIFIC AMERICAN of May 20. ‘The 
designers have paid that careful attention to contour 
and general outline which characterize all the Schenec- 
tady engines, and while we do not suppose there will 
be anything to choose in the excellence of the work- 
manship of the two the Schenectady locomotive is cer- 
tain to find greater favor with the English people, who 
place such high store upon the neat appearance of 
their engines, The running-board is slightly below 
the level of the tops of the drivers and extends straight 
without a break from the cab to the forward end of 
the steam-chest, upon which it rests. There it curves 
down and forward to the buinper beam. The cab is of 
metal ; its sides flush with the outer edge of the run- 
ning-board. It isof the standard American type, with 
four windows in front and two on each side. Inside 
the English engineer will find the American arrange- 
ment of throttle and reversing-lever, and he will be 
given an opportunity to compare them with his own 
system. The cylinders, 18 by 24 inches, are outside 
the frames, with the steain-chest on top, instead of, as 
in English practice, on the side. The bell and sand 
box on the top of the boiler are missing, the former 
because it is never used in England and the latter be- 
cause it is replaced by smaller sand boxes, two on each 
side, beneath the running-board. These are placed in 
front and to the rear of the main driver, and each is 
supplied with a steam sanding device which blowsa 
fine spray of sand under the tread of the wheels. The 
locomotives are of the Mogul type, with a single pair 
of leading wheels and six wheels connected. The 
tender is of the standard six-wheeled English type. 

The firebox and staybolts are of copper, as are also 
the tubes. This metal is used because of its great 
wearing qualities, the firebox ontlasting, with good 
usage, the other parts of the engine, 
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CORROSION OF ALLOYS IN SEA WATER. 

A series of exhaustive tests to determine the corro- 
sion of certain alloys and metals have just been coin- 
pleted by the German Admiralty. The tests were car- 
ried on for a period of two years and were marked by 
the great care which characterizes all German expert 
investigations; hence the conclusions are of unusual 
value, particularly as experimental data on this sub- 
ject is necessarily somewhat meager. 

In the case of each alloy or metal a dozen strips were 
used, nine of them being placed in the sea water and 
three reserved for comparison as to quality and strength. 
At the end of every eight months three strips of each 
kind were removed and placed in the testing machine 
in comparison with the strips which had not been im- 
mersed. In this way it was possible to determine ac- 
curately the amount of deterioration due to stated 
periods of immersion. Other tests were made by ex- 
posing specimens of alloys that contained a large per- 
centage of zinc to the free action of the atmosphere. 
The alloys represented in the tests were of the follow- 
ing character : Copper alloys rich in zine, bronzes con- 
taining little zinc, pure tin bronzes, pure aluminum 
bronze, and iron-aluminum bronze. 

The results were as follows: In the experiments on 
atmospheric deterioration it was proved that while 
iron-bronze alloys suffered practically no injury in two 
years’ exposure, those alloys which contain much zine 
are more subject to decay. Of the specimens immersed 
in sea water in contact with iron, the iron, .tin and 
aluminum bronzes showed very little deterioration. 
After fromtwo to two and half years’submersion, there 
was no marked difference in appearance, no loss of 
weight and no reduction of strength. Iron bronze in 
contact with tin bronze showed a serious loss, one 
specimen in two years’ immersion losing two-thirds of 
its strength and four-fifths of its elongation, the ma- 
terial being partially destroyed by the dissolving out 
of the zine. Similar effects were shown in the case of 
cast and wrought bronze. A wrought plate of iron 
bronze submerged in contact with a cast plate of the 
same material lost about sixty per cent of its strength 
in two years. 

The conclusion deduced by the Admiralty from these 
tests is that the corrosive action between different 
metals depends upon their relative position in the elec- 
trical scale, the electrical relation of the metals in re- 
spect of corrosion being the same asin galvanic action. 
Thus pure aluminum bronze, which is practically 
proof against the corrosive action of sea water when 
in contact with metals which are electro-negative to- 
ward -it, is quickly destroyed while in contact with 
electro-positive metals. Hence, it is best in the case of 
metals or alloys that are to be subjected to the action 
of sea water, to place only those in contact which are 
near to each other in the electrical scale. 

: a a 

GROWTH IN SPEED AND SIZE OF OCEAN 
LINERS, 

It is an extremely rare occurrence for a new trans- 
atlantic liner to be thrown upon her builders’ hands 
because of her failure to come up to contract require- 
ments as to speed; indeed, in the past twenty-five 
years, there have been only two instances—one in the 
case of the ‘‘ City of Rome,” and the other in the case 
of that splendid ship, completed only last year, the 
‘* Kaiser Friedrich,” which has now been rejected be- 
cause of her slowspeed. The ‘Kaiser Friedrich” is 
one of two vessels ordered by the North German 
Lloyd Company for their fast line. ‘The first of these 
was the very successful ‘‘ Kaiser Wilhelm der Grosse,” 
built by the Vulean Company at Stettin. She is 649 
feet long, and her engines of 28,000 horse power have 
driven her across the Atlantic at an average speed of 
22°3 knots an hour. The order for the ‘‘ Kaiser Fried- 
rich” was placed with Schichau, of Elbing, whose fast 
yachts and torpedo-boats have won for him a world- 
wide fame. She is 600 feet long, and her engines of 
25,000 horse power were to have driven her at one-half 
a knot higher speed than the ‘‘ Kaiser Wilhelm.” As a 
matter of fact, the contractors have never been able 
to get a better average out of the boat than about 20 
knots for the whole passage. The fault is attributed 
to the location of the engines amidships, and the 
unusual length of shafting which this necessitates. 
During our visit to the ship on her maiden trip we 
were struck with the fact that Schichau appeared to 
have simply reproduced the standard torpedo-boat 
design of engine on a very big scale. The valves of 
the ordinary slide pattern were very large and heavy, 
and cut badly on the maiden voyage. 

Following closely upon the announcement of her 
rejection is another to the effect that the North Ger- 
man Lloyd people have ordered another vessel from 
the Vulcan works, which is to exceed the ‘‘ Kaiser Wil- 
helm” in size and speed. The new ship is to be 700 
feet long, 70 feet in beam, and is to make twenty-three 
and a half knots with engines of 36,000 horse power. 

The new ship will thus be slightly larger and faster 
than the ‘‘ Deutschland,” building for the Hamburg- 
American line, illustrations of which appeared in the 
SCIENTIFIC AMERICAN of July 1, 1899. Although the 
new ship will be of practically the same length and of 
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two feet more beam than the ‘‘ Oceanic,” of the White 
Star line, her displacement, on account of the fineness 
of her lines, will be less. 

The American line, the total loss of whose fine vessel 
the ‘‘ Paris” was announced in our last issue, evidently 
considers that smaller ships of a slower speed are more 
profitable investments, while seventeen knots an hour 
is fast enough for the average transatlantic passenger. 
This company has recently ordered from Clyde yards 
four 12,000-ton ships of seventeen Knots speed and two 
somewhat smaller ships from the Cramps of Philadel- 
phia. In respect of speed the company are following 
the lead of the. White Star line, who were satisfied with 
20 knots in the ‘‘Oceanic” and about 15 knots in the 
‘*Cymric.” As to whether the high speed or moderate 
speed ship is to be the type of the future time will tell. 
With the Parsons turbine demonstrating its possibili- 
ties and speeds of 35 and 40 knots promised on half the 
weight of motive power per horse power, he is a bold 
prophet who will say that the era of the ocean “* flier” 
is drawing to a close. 

—_ 0 
ELECTRIC HEATING. 
BY ALTAN D. ADAMS. 

The electric heater has an efficiency of 100 per cent; 
it transforms into heat all of the electric energy sent 
into it. No other device for heating returns anywhere 
near so large a share of the energy supplied. A first- 
class water-tube boiler supplies in steam from 70 to 80 
per cent of the possible heat from fuel burned under 
it; ordinary cylindrical boilers furnish as steam but 
from 50 to 60 per cent of the heat contained in their 
fuels, and it is probable that the heat from steam and 
hot water house boilers seldom rises above 40 per cent, 
and from stoves above 30 per cent of that resulting 
from perfect combustion. 

On the score of convenience the electric heater is 
easily first, as its maximum heat can usually be attained 
in one minute or less by simply turning a switch, and 
can be entirely discontinued instantly in the same 
manner. 

Another point of convenience is that the electric 
heat, when used for some particular purpose, as for 
boiling, broiling, smoothing irons, soldering coppers, 
and many other purposes, is developed directly in the 
thing to be heated, as the stew pan or smoothing iron, 
so that a constant temperature in the article is wain- 
tained and no time lost while it is heating or in carry- 
ing it to and from a fire. 

Electric heaters, being entirely free from the presence 
of combustion, produce none of its undesirable effects 
in the way of noxious gases, and a high degree of safety 
is assured by the complete absence of sparks and flame. 

The care of an electric heater amounts to nothing, 
as there is neither fuel to supply nor products of com- 
bustion to remove. With the important qualities of 
efficiency, healthfulness, cleanliness, and convenience 
all in its favor, electric heat may seem about to dis- 
place all other forms, and opinions to this effect are 
sometimes heard ; but quite the opposite is in fact the 
case, and must continue so until there is a complete 
change in the art of producing electric energy. At the 
present time the only practical source of electrical 
energy in any considerable quantity is the dynamo, 
and the dynamo requires energy in a mechanical form 
to operate it, and the main source of this mechanical 
power is the steam engine and boiler, so that ultimately 
the fuel burned under the boiler,supplies the heat 
energy given off by the electric heater. 

Now, although the electric heater has an efficiency of 
100 per cent, there are losses in every other transform- 
ing and transmitting device between it and the steam 
boiler, and the sum total of these losses must be con- 
sidered in order to show what part of the heat pro- 
duced by combustion under the boiler is available at 
the electric heater. Taking the efficiency of the best 
boilers at 80 per cent, steam engines at 17°5 per cent, 
dynamos at 90 per cent, and transmission conductors 
at 95 per cent, the electric heater will furnish that 
fraction of the total heat of combustion represented by 
0°80 x 0°175 x 0°90 x 0°95 = 01197 or 11:97 per cent. If 
engines and boilers of only ordinary efficiency are used, 
say 70 per cent for boilers and 12 per cent for engines, 
the figures become 0°70 x 0°12 x 0:90 X 0:95 = 0°072 or 
72 per cent for relation between energy of the electric 
heater and the total energy of combustion. 

To sum up the above, the per cents of total combus- 


tion energy which may be obtained from the several . 


heating devices, when used in the same establishment, 
are about as follows: 


Steam heat with yood boilers........ 0 2... .ceeeeeee ees 70 per cent. 
Steam heat with ordinary house boilers..... .......... 40 ee 
Hot water heat with ordinary house boilers............ 40 ss 
Heat from st0ves........ cece eee ee eee e eee eee cree 30 Ms 


Heat from electric heaters ... 


It may now be inferred, from the great losses between 
the combustion at the boiler and the electric heater, 
that electric heat can have no extended use; but this 
conclusion would be as incorrect as the one which 
supposed the electric heater about to occupy the entire 
field. 

Where dynamos must depend for their power on the 
steam engine, the cost of electric energy above shown 
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obviously puts it out of the question for the general 
heating of buildings in competition with coai and 
wood. There are many applications.of heat to the 
arts, however, where the case may be different. The 
fact is that in many cases the cost of heat for cooking 
and mechanical operations is only a small part of the 
total cost, which is usually that for labor, and the sav- 
ing in labor through constant readiness and instant 
control of the heating devices frequently amounts to 
more than the entire cost of electric heat. Another 
fact which reduces the comparative cost of electric 
heat for many purposes is that only so much ‘heat 
need be expended as is necessary to maintain the thing 
to be heated at the desired temperature, as for instance 
a smoothing iron. When heat other than electric is 
used,-it is commonly necessary to maintain combustion 
in some stove or heater, which wastes much more en- 
ergy than is actually used in the device which is taken 
to the fire to be heated. In many cases of this sort the 
actual cost of fuel is greater than that of electric 
energy necessary to heat the required device, to say 
nothing of the saving in time. 

Electrically heated tools and cooking dishes are 
already widely in use, and in many cases are doing 
their work at less cost than is possible in any other 
way. Thus far electric heat has been considered with 
reference to its actual cost of- production; but this 
only applies to large users who have their own electric 
plants and secure energy in the electric form without 
profit added to its cost. 

The majority of individual users of electric heating 
apparatus must purchase electric energy from the pub- 
lic supply, and the cost to them, also the relative cost 
of gas for the same work, is therefore of ‘interest. 
Strange as it may seem, electric energy can be had ata 
lower rate for electric heating than for electric light- 
ing in some, if not all, of the large cities ; thus while 
for incandescent lighting a charge of from 10 cents to 
15 cents per thousand watts per hour is commonly 
made, when the energy is to be used for heating it is 
sold at a rate of about 41 cents per thousand watts 
per hour. 

Now, one thousand watts during one hour delivers 
electric energy equivalent to 3,440 heat units, a heat 
unit being simply the amount of heat necessary to 
raise one pound of water 1° F. in temperature, when 
the water is at about 39° F. temperature: 

The heat units per cubic foot of illuminating gas 
vary somewhat, but may be taken at seven.hundred, 
this being about the value for New York gas. At $1 
per thousand, or one mill per cubic foot, for gas, 4144 
cents, the price of one thousand watts for one hour, 
electric energy, will pay for forty-five cubic feet of gas, 
containing, when perfectly burned, 700 x 45 = 31,500 
heat units, or 31,500 + 3,440 = 9:1 times the heat equiva- 
lent to electric energy of the same value. The facts 
that when gas is burned for heating purposes the com- 
bustion is not perfect, and further that a large per 
cent of the energy of combustion escapes with the hot 
air and gases up the chimney, probably operate to 
reduce above ratio about one-half ; but even this leaves 
the gas much cheaper for purposes of general heat. 
In the matter of heating various tools used in the arts, 
the advantage for cost of heat alone seems to be with 
the electric method, as all of the electric heat is pro- 
duced in the thing to be heated, while the heat from 
gas not only goes in part up the chimney with hot 
gases, but even a larger part goes into the gas stove 
and the air of theroom, so that probably not one-tenth 
of the possible heat from the gas actually is absorbed 
by the device to be heated. 

In construction the electric heater is cheap, simple, 
and inexpensive, consisting usually of iron wire of the 
proper size and quantity, closely coiled and insulated 
in its desired position on fireproof supports. For pur- 
poses of general heating, as in electric cars and other 
places, the iron heating coils are usually exposed to 
the air, which constantly rises from them as from steam 
radiator pipes. 

When electric heat is applied to a tool or cooking 
dish, it is desirable to have the iron heating coil in 
very compact form and beyond the reach of accidental 
contact; so for these cases a coil of much finer wire 
than would be used if exposed to the air is commonly 
embedded in a thin layer of fireproof enamel fused at 
a high temperature on the surface, either inside or out 
of the thing to be heated. This insulating and sup- 
porting enamel conducts the heat from the fine wire 
much faster than the heat could escape were the wire 
exposed to the open air, and thus permits wires.to be 
used in the enamel that if exposed to the air would be 
immediately fused by the heat. resulting from their 
electric energy. 

+O 

NUTTALL has determined that the smell of freshly 
turned earth is due to the growth of a bacterium, the 
Cladothrix odorifera, which multiplies in decomposing 
vegetable matter, and more rapidly in the presence of 
heat and moisture. Hence the odor is especially 
marked after a shower, or when moist earth is dis- 
turbed. In dry soil the development of the bacterium 
is arrested, but it is immediately resumed with vigor 
as soon as moisture is restored. 
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THE LATEST LIQUID AIR PLANT. 
BY PROF. W. C. PECKHAM. 

A very considerable addition to the appliances for 
liquefying air and other refractory gases has been 
made in the plant of the General Liquid Air and Re- 
frigerating Company, which has just been completed 
and put into operation in New York city. A brief 
notice of its first production of liquid air 
appeared in our issue of June third. 
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square inch, which is the pressure usually employed in 
the machine. The indicated horse power of compres- 
sor No. 2 is about 100 horse power. The total horse 
power used by the two compressors is thus about 160 
horse power. This exceeds any plant hitherto reported 
This is by far the largest liquid 


by about 50 per cent. 
air plant in the world. 


We have known the plans for this ma- 
chine for some time, and have felt certain 
of its suecess when it should be started. 
We have, however, deferred giving our 
readers any information concerning it 
till that information could be given upon 
the basis of an actual result. 

We are now able to present a full de- 
scription of this very interesting plant, 
with actual tests made in the presence 
of the writer. The data for this descrip- 
tion have been furnished and the copy 
has been read by the inventors of this 
system of liquefaction, so that our readers 
may rely upon it as correct. The invent- 
ors are Messrs. Ostergren and Berger, of 
New York city. Mr. Oscar P. Ostergren 
is a graduate of the Royal Institution, 
Stockholm, Sweden, and has followed the 
profession of naval designer. Mr. Moriz 
Berger, the associate of Mr. Ostergren, 
was graduated at the Royal Polytechnic 
School of Munich. Mr. Ostergren states 
that he began to work out his design for 
a liquid air plant in 1896, several years 
before public attention was called to the 
stibject. 

We pass over the details of the filter- 
.nz, purifying, cooling, drying, and sepa- 
lating apparatus, as simply auxiliary, 
and liable to be changed. at any time, 
when experience shall suggest improve- 
ments. All of these parts, however, show 
great ingenuity in design. At every 
point throughout the works regulating 
and safety valves are provided, and pres- 
sure gages enable the engineer to see at 
a glance the exact working condition of 
the machinery. 

We present quite fully the liquefying 
apparatus, since it is in this that the 
chief novelty isfound. This part of the 
apparatus is protected by patents, both 
in the United States and in the princi- 
pal foreign countries. It is claimed that 
these are the only patents 
which have been granted 
in the United States up to 
the present time upon ap- 
paratus for liquefying air 
or other gases. 

The compressors for this 
plant were built by the 
Ingersoll-Sergeant Com- 
pany, the larger one from 
special designs, made {for 
the purpose. The quadru- 
ple compression system is 
employed, divided between 
two independent compres- 
sors, No. 1 and No. 2, Fig. 
2. Compressor No. 1, 
shown in this figure, has air 
cylinders 1814 inches and 
12 inches in diameter re- 
spectively. The initial air 
pressure in the first com- 
pressing cylinder varies 
from zero to 10 pounds per 
square inch absolute, as 
may be required, at which 
pressure the air enters par- 
tially from the air com- 
pressor and partially from 
the atmosphere at such a 
reduced pressure. The 
second compressing cylin- 
der brings the pressure up 
to 80 pounds per square 
inch, with a piston speed 
of 300 feet. The power 
required for this compres- 
sor aggregates about 60 
horse power. 

Compressor No. 2, shown 
in fignre 2, has air cylinders 734 and 7 inches in dia- 
meter respectively. The initial pressure in the 73-inch 
cylinder is 80 pounds per square inch, and this is raised 
to 300 pounds terminal pressure, which is the initial 
pressure of the fourth and last cylinder. This fourth cyl- 
inder receives all the air from the third cylinder, the rest 
of the displacement being supplied by the return cur- 
rent from the liquefier, as will be shown later. In this 
cylinder the charge is compressed to 1,250 pounds per 


Fig. 1.—COMMERCIAL PRODUCTION OF LIQUID AIR—THE OSTERGREN 


AND BERGER LIQUEFIER. 


Fig. 2.—GENERAL VIEW OF THE COMPRESSORS. 


The air as it passes from one compression cylin- 
der to another is cooled in the ordinary manner by 
water jackets. The inflowing air from the external 
atmosphere is passed through an air filter, shown in 
our sectional view of the apparatus, Fig. 5, to remove 
its mechanical and other impurities, before entering 
the compressors. 

After leaving the compressors the air passes to the 
brine or equalizing tank, Fig. 5, where the coil through 
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which it flows is in close contact with the coil which 
carries the expanded air from the liquefier back to the 
fourth compression pump. In the brine tank the tem- 
perature of the air under high pressure is reduced 
nearly or quite to that of the expanded air in the re- 
turn coil. 

From the brine tank the air enters a tall separator, 
Fig. 5, in which the moisture, oil, and 
any other impurities are removed from it. 
Here it bubbles up through a tank of 
water and passes a system of baffle plates, 
which have satisfactorily performed the 
work for which they were designed. 
From theseparator theair enters the con- 
denser, or liquefier, at the temperature 
of cool water, and under a pressure not 
to exceed 1,250 pounds per square inch. 

In the air condenser, or liquefier, there 
is a complete departure from former 
models. The system employed is that of 
“self-intensification of cold,” as it has 
been termed, which appears to have been 
first employed by Cailletet in 1877 for 
liquefying oxygen, and which is funda- 
mental in all the machines which have 
produced liquid air in considerable quan- 
tities. A portion of the air under high 
pressure is allowed to escape from a valve 
as in Linde’s machine, and is expanded, 
while its pressure drops from 1,250 pounds 
to 300 pounds per square inch. There is 
thus produced a large and continuous 
fall of temperature which ultimately 
causes that portion of the air remaining 
in the high pressure system of pipes to 
liquefy. While this method of cooling a 
gas below its point of liquefaction is not 
new, the design of the apparatus and the 
attention to the details of economical 
working are novel, and differentiate it 
completely from its predecessors. A de- 
tail drawing, both in plan and elevation, 
is presented in Figs. 4 and 5, showing its 
completed form. It is about 7 feet high 
and its upper part is 6 feet in diameter. 

The object had in view by the invent- 
ors was the most complete insulation 
from the heat of the external atmosphere 
during the process of liquefaction, and 
also the under-cooling of the air to such 
an extent that it would not at once return 
to the gaseous condition again upon be- 
ing drawn out of the liquefier. In all 
previous machines the air has been 
brought only to its boiling 
point, or at best a very lit- 
tle below it, in the lique- 
fier, and when drawn out 
into the open air, it boils 
with great violence and a 
considerable proportion re- 
turns to the gaseous con- 
dition, nor has any one 
hitherto succeeded in pre- 
venting this waste to any 
great extent. 

In our sectional elevation 
of the liquefier, Fig. 4, the 
cooling of the air to the 
point of liquefaction oc- 
curs in the upper or larger, 
and _ the under-cooling 
takes place in the lower or 
smaller portion. The cur- 
rent of air under a pres- 
sure of 1,250 pounds to the 
square inch enters the 
liquefier through the 
standpipe on the right, 
from which 386 copper 
tubes of 5 inch diameter 
and 200 feet long lead in 
flat spirals toward the cen- 
ter of liquefier, as shown 
in the plan, Fig. 4. Here 
they connect with a cast- 
ing containing two concen- 
tric chambers, with a regu- 
lating valve between the 
twochambers. This valve 
is controlled by the wheel 
shown at the top of the 
liquefier, Fig. 5. Passing 
this valve, the pressure 
drops from 1,200 to 300 pounds per square inch, and 
the greater portion of the air at this reduced pressure 
flows through the second chamber of this casting as a 
return current into a similar set of 36 tubes to the exit 
pipe, and so goes back to cylinder No. 4 of the com- 
pressor to be raised to 1,200 pounds and sent on its 
round again. The two sets of spiral tubes are soldered 
firmly together thus forming a vertical wall of 72 tubes, 
and inclosing a spiral space leading from circumfer- 
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ence to center of the liquefier. An important use is 


made of this space, as will be seen later. 

The heat of the inflowing current of air under high 
pressure is absorbed by the returning low pressure cur- 
rent which has been cooled by its passage through the 
regulating valve and its expansion on its return path. 
This action is so complete that the inflowing and out- 


Fig. 3.—PORTABLE VESSEL FOR TRANSPORTING LIQUID AIR. 


flowing current have practically the same temperature 
in the pipes just outside of the liquefier, as has been 
mentioned above. From the chamber just below the 
regulating valve a part of the air, which is under a 
pressure of 300 pounds and either liquefied or just 
on the point of becoming liquid, is allowed to ex- 
pand a second time to a pressure of 10 pounds absolute 
in the under-cooler, which is seen below the liquefier 
in the sectional drawing, Fig. 4. The portion of the 
air which is expanded the second time is drawn out 
of the under-cooler as return current No. 2 by the suc- 
tion of compressor No. 1, passing through the channel 
formed by the spiral turns of the wall of 72 tubes de- 
scribed in the liquefier, thus keeping the space around 
and between these tubes at avery low temperature, 
This expanded air enters again upon its round of com- 
pression and coolings, and in its turn contributes to 
the liquid product of the machine. The total cooling 
surface inside the liquefier is 2,200 square feet. 

It will be seen that there is no waste of air which has 
once been compressed and partially expanded and that 
the only loss of air in the machine is the quantity of 
air which is liquefied. This is supplied from the atmo- 
sphere in the manner described above. It will be no- 
ticed also that the portions of the apparatus in which 
the liquefaction and under-cooling take place are most 
completely protected from the accession of external 
heat by means of the return current from the under- 
cooler of very cold air, expanded to a pressure less than 
normal by the suction of 
compression pump No. 1, 
which produces a vacuum 
from zero to 15 pounds as 
may be desired. It is 
thought that the liquid 
air could even be frozen in 
the lower portion of the 
under-cooler, by evaporat- 
ing liquid air in the vacu- 
um produced by pump 


No. 1. 

The importance of the 
spiral space between the 
coils of pipes in both the 
liquefier and under-cooler 
will now be seen. It is 
traversed continually from 
center to periphery by a 
current of cold and rare- 
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3 gallons. The central vessel is a sphere of copper. 
This is surrounded by an air space in the form of a 
spherical shell. Outside of this is an insulating layer 
which may be composed of any desired material. 

This in turn is surrounded by another air space be- 
tween the insulating layer and the external vessel. A 
poppet valve closes the opening into the inner vessel, 
which may be adjusted to any desired pressure. 
The expanding vapor from the inner’ vessel 
lifts the valve and passes into the space sur- 
rounding the vessel of liquid air. In order to 
reach the external atmosphere this vapor of 
air must pass through the insulating layer and 
then fill the external spherical air space. To 
emerge from this it must open a valve shown 
in the bottom of the receptacle, which is ad- 
justed to work at any desired pressure. Thus 
the air expanding from its liquid form is made 
to cool the entire external space surrounding 
the liquid in the interior of the receptacle, and 
in order that heat fromthe atmosphere may 
enter the receptacle, it must pass in the oppo- 
site direction to the air which is escaping from 
the receptacle. To the receptacles pressure 
gages may be attached. For the purpose of 
removing the air, a tube extending to the 
bottom of the receptacle is provided, which 
operates upon the same principle as the so- 
called siphons of mineral waters. 

Much curiosity has been felt to see the actual 
operation of machinery so carefully designed 
and constructed. The test of a full run has 
however been delayed from time to time by 
slight changes and repairs, such as are always 
unavoidable in new machinery. On Thursday, 
June 22, a trial was made, steam was turned on, 
and the compressors started. In about two 
hours after, liquid air was produced in such a 
quantity that it flowed from the outlet in almosta con- 
tinuous stream. This was kept up for nearly five 
hours. No actual measurement of quantity could be 
made, since receptacles were not at hand for retain- 
ing it ; but certainly the output was very large. 

An interesting experiment was made by opening the 
valve at the top of the liquefier, which showed that 
eveninthat part of the machine the temperature of 
the air was so low that it could be liquefied by allow- 
ing it to expand. The jet of escaping air liquefied, 
as could be plainly seen. There was distinct stratifi- 
cation, the alternate layers presenting a milky and 
transparent appearance. There was apparently a set 
of waves produced by vibrations set up in the out- 
rushing current at the edgeof the nozzle. 

From the indications of the gages it wouldseem that 
the under-cooler could be increased considerably in 
capacity, and the total output be made correspondingly 
larger. 

As aresult of the successful operation of this plant, 
the company owning it has already an order for a 
plant to be set up in Los Angeles, California, with a 
eapacity of 1,500 gallons of liquid air a day. This is to 
be.used for refrigeration in the shipment of fruit from 
Los Angeles to Chicago. In this plant new features 
intended still further to increase its efficiency will be 
introduced. The result of this first projected applica- 
tion of liquid air to practical refrigeration, on a scale 
sufficiently extensive to furnish results definite and 
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Nocturnal Flight of Birds. 

A new use for the telescope has been discovered ina 
new field of scientific observation, that of nocturnal 
bird flight, and the results are told by Mr. O. G. Lib- 
by, in The Auk. 

A six-inch glass at the Washburn Observatory, over- 
looking the largest lake near Madison, Wis., was the 
instrument used. It was turned upon the moon, and 
the birds were counted as they crossed its surface. 
Observations were made on three successive nights in 
September, each being divided into fifteen-minute 
periods, and the record for each being kept distinct. 

The total number of birds counted in the three 
nights was 583; of these, 358 were seen in one night. 
The number varied very much for different hours; the 


Fig. 4.-INTERNAL CONSTRUCTION OF LIQUEFIER. 


highest, three a minute, was reached at half-past ten, 
and it diminished to about one a minute at midnight. 
From that hour the number still declined, though 
varying at intervals. The prevailing direction up to 
ten o’clock was almost due south. Between tweive 
and two in the morning, while two-thirds of the whole 
number was still moving southward, others were flying 
toward the eight chief points of the compass. 

Toward daylight the numerous calls heard indicated 
that flocks had been scattered during the hours when 
fewer were seen. 

Taking into account the small size of the moon’s 
surface, compared to the length of its path from 
east to west, within range of vision, it is reckoned 
that about 9,000 birds per hour passed during the 
period of observation. When we compare this path 
with the entire breadth of country over which the 

birds migrate, we arrive at 
astonishing figures, which 
should go into a bird 
census. 

It was somewhat difficult 
to identify the birds, for 
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they moved across the field 

in from one-tenth to one- 

half a second. Swamp 

blackbirds and meadow 

| larks were distinguished 

in greatest number, but 

sparrows, yellow-hammers 
and ducks were also seen. 

It is interesting to query 

how the birds are guided ; 


LIQUITIER 


CTTON 


it is suggested that it may 
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fied air, which thus sur- 


rounds the working parts 
of the machine and insu- 
lates them from external 
heat, so that no especial 
packing is required, as is 
necessary in all other liqu.d air machines. But 
the production of liquid air is a matter of small 
moment unless some means for preserving it can be de- 
vised. This has been provided by Messrs. Ostergren 
and Berger in their receptacle for liquid air, Fig. 3, 
upon which the claim has been allowed in the United 
States Patent O fic?. Numerous forms and sizes of 
these receptacles have been designed for special uses. 
The largest one built up to this time has a capacity of 
40 gallons. Our illustration shows one which will hold 


Fig. 


5.—_DIAGRAM SHOWING GENERAL VIEW OF THE PLANT. 


valuable as data for future operations, will be watched 
with much interest. 

Our illustrations were made by our own photo- 
grapher during and after the close of the trial run. 
Messrs. Ostergren and Berger are to be congratulated 
for putting up a complicated plant, which has been 
operated successfully with so short a period for ad- 
justment, especially since they had neither of them 
any previous experience in making or operating liquid 
air machinery. 
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be by thestars, or by the 
contour of the country, 
lakes, forests, ete. It is 
certain that they lose their 
way on cloudy and foggy 
nights, and not infrequent- 
ly a strange bird is seen 
flying with a flock of to- 
tally different species. 

This field of night study, so full of novelty and in- 
terest, need not be confined to owners of telescopes, 
for good field glasses will show all but the smallest 
birds. 
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MILDEW is one of the danger signals that nature 
hangs out. Whenever and wherever it is visible, be 
on your guard. It means calamity to all organic 
life. The only remedy is unlimited fresh air and sun- 
shine. 
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Preservation of Photographic Materials in a 
Vacuum, 

Mr. Steffans has suggested the preservation of sen- 
sitized paper and plates in vacuo as a practical means 
of preservation in the case of articles sent out com- 
mercially ; an excellent suggestion and one which 
merely amounts to extending to commercial use that 
which has long been done in the experimental labora- 
tory. Several sheets of paper may be rolled up and 
sealed in an exhausted orange-colored glass tube, and 
even the soldering up of an exhausted tin case is a 
very easy matter, a method of doing this, which we 
have frequently practiced, being as follows: The tin 
casing must beso supported inside as not to collapse, 
and all being closed by soldering, except a minute 
countersunk pinhole for exhaustion, the countersink 
is tallowed, and a small bead of very fusible solder is 
laid in. A suitable solder is Wood’s fusible metal, 
cadmium 1, tin 2, lead 4, bismuth 7; this melting be- 
tween 60° and 70° Centigrade. To exhaust the air and 
at the same time fuse the bead of solder is a very easy 
matter. A small glass bell jar, rimmed with India 
rubber and connected with the air pump, is pressed 
down ona flat surface, and at the right moment a 
pointed copper soldering bit, which passes through a 
stuffing box, is brought down on the bead of solder. 
The whole question merits the attention of those who 
pack photographic goods, especially for export. In 
practice, the soldering bit would be heated electrically 
or by steam, and it must be remembered that a tem- 
perature below the boiling point of water is sufficient 
if the above mentioned solder is used.—Amateur Pho- 
tographer. 
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A NEW TYPE OF ROTARY ENGINE. 

In the engraving annexed we present two views of 
a novel rotary engine, driven by the action of a vol- 
ume of water impelled against the piston by steam 
jets. Fig. 1 is a partial vertical cross section of the 
engine. Fig. 2isa vertical longitudinal section, cer- 
tain parts being omitted. 

The casing of the engine has a central chamber in 
which the piston turns, and two water chambers on 
each side of the central chamber. The four water 
chambers communicate with the central chamber by 
means of throat tubes, and with a condenser by means 
of pipes, the same quantity of water being, therefore, 
constantly circulated through the casing. The water 
chambers communicate with valved relief passages ex- 
tending parallel with the throat tubes, and serving to 
prevent back pressure against the piston. Above and 
‘below the piston two by-passes are located, each con- 
trolled by a two-way valve. These by-passes serve to 
regulate the action of the piston. Steam nozzles ex- 
tend into the throat tubes and communicate with the 
arms of a main steam-feed pipe having two branches, 
each of which feeds two of the four arms. Each pair 
of arms is connected by a two-way valve by means of 
which the steam may be thrown into any one of the 
arms or cut off entirely. The two valves are connected 
to move in unison by means of a connecting rod. 
Through the steam nozzles and throat tubes valved 
exhaust tubes pass, which carry off an amount of wa- 
ter equal to the steam condensed. The various valves 
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of the relief passages, by-passes, and pipe-arms are 
controlled by an arrangement of crank arms and levers, 
as shown in Fig. 1. 

Assuining the valves to be adjusted, as shown in Fig. 
1, then the active steam nozzles and water chambers 
will be those at the upper left hand and lower right 
hand corners. The steam passing through the nozzles 
mentioned will draw the water from the corresponding 
water chambers and impel it against the piston in 
opposite directions. The back-pressure produced by 
the action of the steam on the water causes a quantity 
of water to be forced into the exhaust tubes—a quan- 
tity equal to the amount of condensed steam. The 
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four nozzles and water chambers, it will be observed, 
work in diagonally opposite pairs. The engine is re- 
versed by means of the valves in the steam-pipe arms 
and the relief passages. The inventor of this engine 
is Mr. James Scott, 73 Motomachi, Hadokate, Japan. 
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AN APPARATUS FOR DARNING STOCKINGS. 


A machine for darning stockings and other fabrics 
has been invented by Mrs. Hannah C. Hamann, of 
3535 Half Howard Street, Omaha, Neb., which machine 
is so constructed that the work done is the equivalent 
of a weave, the darned or mended portion being equally 
smooth on both sides. 

Fig. 1 is a perspective view of the device, and Fig. 2 
is a longitudinal section. 

The apparatus consists of a main frame, #, and a 
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frame, FZ, pivoted to an auxiliary frame riveted to the 
main frame. At its front end the main frame, F, is 
provided with a cross-bar having a series of upwardly 
projecting teeth, coinciding in position and number 
with teeth formed on a back piece of the auxiliary 
frame. Notched fingers, D, project vertically up from 
the bottom of the pivoted frame, #. From the hinged 
cover plate of the frame, #, notched fingers, C, extend 
downwardly, corresponding in number and location 
with the fingers, D. In connection with the main 
frame, F, a block, G, is employed. 

In using the device, a square opening is nade in the 
portion of the stocking to be darned; the block, G, 
is passed into the stocking so that. the upper face will 
be beneath the opening in the stocking, and is forced 
upward into frictional engagement -with the main 
frame, F. A warp-thread is then threaded on the 
teeth of the main frame and of the auxiliary frame, in 
the manner shown in the illustrations. The loose end 
of the warp-thread is passed through the eye of a 
needle, and the needle is passed through the perfect 
portion of the fabric adjacent to the opening, and 
under two strands from the inside to the outside of the 
fabric. The thread is then carried back over one 
strand and returned again under two strands, the 
operation being repeated until the end of the opening 
to be closed is reached. The pivoted frame, Z, is now 
alternately raised and lowered so as to produce a 
changing’shed in the arrangement of the warp-threads. 
The needle is passed between the upper and lower 
threads of the shed, alternately from one side to the 
other as the position of the warp-threads is changed, 
the thread attached to the needle and forming the 
cross or weft-threads being carried forward. Each 
time the needle passes back and forth between the 
separated warp-threads it also passes through the 
edges of the opening. The thread is drawn properly 
in place to close the opening and present a surface per- 
fectly smnooth on both sides. 


——— 


An American Blue Grotto, 

Many of the beautiful phenomena seen at the cele- 
brated Blue Grotto of the island of Capri are repro- 
duced ona small scale in acavern at Lake Minnewaska, 
New York. This lake is situated on the Shawangunk 
range of mountains at an elevation of about 1.700 feet. 

The cavern is formed by several huge rocks of white 
quartzite overhanging the water so as to form a com- 
paratively dark hole, and the space between the under 
side of the sloping rocks and the water varies from 
about two feet to not more than two inches. 

The cavern faces the southwest; it is very irregular 
in shape, and at one point the roof and walls reverberate 
in response to a deep bass note. The water just at the 
entrance to the cavern is 33 feet deep, and two or three 
feet away, 40 feet; it is very transparent at consider- 
able depths. As the rocks overhang so close to the 
water, the optical effects can only be seen by a swim- 
mer, and it was while swimming along the shore that 
H. Carrington Bolton discovered the American Blue 
Grotto three years ago, and described the same in 
Science. As one approaches the mouth of the cavern 
the bluish color of the water is noticeable, but the 
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beautiful effects are best seen by entering the opening 
and looking outward toward the light. 

The water varies in color from Nile green through 
turquoise blue and sky blue to deep indigo blue, and 
in all these shades exhibits the silvery appearance, 
when agitated, characteristic of the grotto at Capri. 
A body immersed in the water has a beautiful silvery 
sheen, similar to the reflection of moonlight. The 
water has these colors at all hours, but they arestrong- 
est when the sun is in the zenith; late in the afternoon 
the slanting rays of the sun enter the opening and 
light up the cavern, greatly diminishing the optical 
effects. 

Another pleasing phenomenon must be mentioned. 
Just below the water line, where the rocky sides are 
lapped by the waves, the white quartzite exhibits a 
brilliant siskin-green hue; this bright color is limited 
to aspace about three or four inches below the level 
of the lake and to certain walls of the cavern. The 
bare arm immersed in the water partakes of the green 
color when the light is reflected at one angle, and of 
the silvery blue color at another angle.—Science. 
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AN IMPROVED SASH-BALANCE., 


A patent has been granted to Joseph A. Manahan, 
of 23 East 129th Street, Manhattan, New York city, 
for an ingenious mechanism by which a window can be 
automatically operated. 

Of the accompanying illustrations, Fig. 1 is a front 
elevation of a window with the mechanism applied, 
parts being in section; Fig. 2 is a section showing a 
detail; Fig. 3 is a section of a locking device employed; 
Fig. 4 is an enlarged view of the bracket for the lower 
sash. 

To diagonally opposite corners of the two sashes 
brackets are secured, each provided with a vertical 
locking-rod and a projecting guide-arm moving on a 
guide-rod. Coiled.around each guide-rod is a spring 
which acts against the corresponding guide-arm. Each 
locking-bar slides longitudinally through a lock or 
clutch (Fig. 3) which consists of a sleeve having a 
longitudinal bore and a transverse cut. In the trans- 
verse cut a pivot is placed which has a perforation 
corresponding with the vertical bore of the lock, so 
that the locking-bar passes through both lock and 
pivot. The locking-bars are normally locked because 
the pivot is slightly turned or jammed in the lock by 
the action of the spring-pressed lever (Fig. 2). When 
the lever is thus held at an angle, the vertical bore of 
the lock is out of alinement with the perforation in 
the pivot, for which reason the locking-bar cannot 
move up or down, but is jammed in fixed position. 

In Fig. 1 the sashes are shown in closed position. 
When it is desired to open either sash, the proper 
button is pressed against its spring so as to turn the 
pivot in the lock and release the locking-bar. The 
coiled spring will then open the sash. When the 
proper elevation has been reached, the lever is allowed 
to spring back to hold the locking-bar. A slit is cut 
along the window-casing for the passage of the brack- 
ets and their guide-arms and rods. The closing of the 
sashes is effected by hand. 

The bracket shown in Fig. 4 differs from the upper 
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SASH-BALANCE. 


sash bracket, only in having a depending shank, a con- 
struction due to the position of the bracket. A me- 
chanism of the character described is particularly ap- 
plicable to car windows. 
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UTOPIA is now known to be located at Orsa, in 
Sweden. The community has, in course of a genera- 
tion, sold $4,600,000 worth of trees, and by means of 
judicious replanting has provided for a similar income 
every thirty or forty years. In consequence of this 
commercial wealth there are no taxes. Railways, tele- 
phones, ete., are free, and so are school-houses, teach- 
ing, and many other things. 
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THE RECONSTRUCTED CRUISER “ CHICAGO.” 

The good work of reconstructing the older ships of 
the United States navy is making fair progress. Not 
only are we constantly adding new ships to our navy, 
but we are gradually reconstructing the earlier vessels 
of the new navy. The ‘*Chicago,” one of the first of 
our steel warships, launched in 1885, was recently 
placed in commission, after an overhauling and recon- 
struction that has practically made a new ship of her. 
Fortunately, the lines of the vessel are excellent for 
speed and the material and construction of her hull 
are both first-class and fully warrant the large sum of 
money that has been expended in improving her speed 
and fighting power. 

There is something very pleasing in the thought 
that this vessel, the first large steel warship and the 
first flagship of our modern navy, has been given a 
new lease of life, aud that it has been found possible 
to make snch changes in her motive power and arma- 
ment that she is able to rank fairly well with cruisers 
of her displacement that were not built until fully ten 
years after the ‘‘ Chicago” had been designed. 

It is gratifying to know that a similar overhauling, 
not quite so complete, perhaps, but still very thorough, 
is being carried out and is nearly completed on the 
‘* Atlanta” (a cruiser built at the same time as the 
‘* Chicago”), and that as soon as the exigencies of the 
service will permit, the ‘‘ Boston,” sister ship to the 
‘* Atlanta,” will be also rearmed and improved. 

The ‘‘ Chicago” under her new lease of life carries 
very little of the original material that was put into 
her at the time of her first construction. Indeed, it 
may be said that the mere shell of the vessel is all that 
remains of the work done in Roach’s shipbuilding 
yard. Inthe first place her engines and boilers are en- 
tirely new, and are of an improved and thoroughly 
modern type. Her protective deck, which formerly 
extended merely above the vitals of the ship (the en- 
gine and boiler rooms), has now been carried forward 
and aft to the stem and stern, so as to make a con- 
tinuous armored protection throughout the ship. And 
not only the main engines, but all the various auxil- 
iaries with their steam piping and general fittings, are 
entirely new. In the armament only the heavy 8-inch 
guns have been retained. The whole of the battery 
of slow-fire guns on the gun deck has been replaced by 
a battery of fourteen 5-inch rapid-fire guns of the 
latest navy type, and the secondary battery of 6- 
pounders and 1-pounders has been disposed to suit the 
improved arrangements of the superstructure and the 
fighting tops. 

The great change in the outward appearance of the 
vessel is due to the alteration in her rig. When she 
returned from her last cruise she carried her familiar 
bark rig, with heavy yards on the fore and main masts 
and acomplete bowsprit and jibboom. The yards and 
jibboom have disappeared, and with them the main- 
mast, so that the ship now carries two masts (fore and 
main mast) of the usual military type, with a fighting 
top on the fore-mast in which are carried two 1- 
pounder guns, and just below the fighting top a 
searchlight platform, which is sponsoned out in front 
of the mast. There is a small signal yard on each 
mast and a gaff on the main-mast. These changes in 
her rig, together with the lengthening of the smoke- 
stacks, which now extend some eighty feet above the 
grate bars, have completely changed the appearance 
of the ‘‘ Chicago,” and have given her a much more 
ship-shape and businesslike appearance judged by the 
modern standards of warship design. 

The most important changes in the ship are, of 
course, those which have been made in the motive 
power, as may be judged from the fact that the horse 
power has been raised from 5,000 to 9,000, and the speed 
from about fifteen up to eighteen or pussibly to eighteen 
and ahalf knotsanhour. The machinery of the original 
ship was of a curious and cumbersome type. It con- 
sisted of two heavy compound engines, the cylinders of 
which were connected to overhead, athwartship, walk- 
ing beams, which served to drive the crankshafts on the 
opposite side of the vessel. Thus the starboard cylinders 
drove the port screw shaft, and vice versa. The boilers 
were even more out of date, if that were possible, than 
the engines. They were of the externally fired return 
tube cylindrical type, the furnaces being bricked up 
around the outer shell. The boilers have been replaced 
by six Babcock & Wileox water-tube boilers and four 
Scotch boilers. With a view to testing the merits of 
nickel steel for boiler construction, one of the Scotch 
boilers was built of this material, and if the results in 
respect of corrosion and general durability are satis- 
factory, it is probable that nickel steel will be largely 
adopted for boiler construction. The greater tensile 
strength of the alloy, as compared with common com- 
mercial steel, will enable a considerable reduction to 
be made in the total weight of boilers for a given 
horse power. The Babcock & Wilcox boilers average 
about 64,200 pounds in weight, with all attachments, 
but no water. The weight of water is 11,930 pounds ; 
the total heating surface for the six boilers is 14,700 
square feet, and the total grate area is 360 square feet, 
while the pressure for both types of boilers is 180 
pounds, The average weight of the Scotch boilers, 
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empty, is 81,400 pounds; the weight of water is 40,430 
pounds, the total heating surface is 8,562°6 square feet, 
and the total grate area is 273°52 square feet. It is in- 
teresting to note that the weight of water used in 
the Scotch boilers is over three times as great as that 
used in the boilers of the water-tube type. The total 
heating surface of all boilers is 23,352°3 square feet, and 
the total grate surface is 633°52 square feet. 

The ship is driven by twin-screw horizontal triple- 
expansion engines, the engines being slightly inclined. 
The high pressure cylinder is 3344 inches in diameter, 
the intermediate 501g inches, and the low pressure 76 
inches in diameter, the common stroke being 40 inches. 
All the valves are of the piston type, there being one 
single piston valve for the high pressure and two each 
for the intermediate and low pressure cylinders. The 
total indicated horse power is 9,000. The engines are 
in two separate water-tight compartments, the cylin- 
ders being on one side of the center line of the ship, 
and the screw shafts on the opposite side. Thus the 
starboard engine, or the engine driving the starboard 
propeller, has its cylinders lying on the port side of the 
ship, while the port engine has its cylinders lying on 
the starboard side. 

The ship is provided with a well-found machine shop, 
in which motive power is furnished by a Greenfield 
vertical engine. The tools consist of two lathes, two 
drill presses, one shaper, one emery grindstone, and 
various machine shop etcetera, besides a well-found 
bench for vise work. 

The system of ventilation has been well worked out. 
The engine room is ventilated by both exhaust and 
forced blowing and the ship ventilation is arranged on 
the same system. The ship is provided with an Allen 
dense air ice machine, connected to a freezing box and 
a cold storage room. The coil also passes through the 
scuttle-butts to provide cool drinking water for the 
crew. 

Of almost equal importance to the radical changes 
which have been made in the motive power is the ex- 
tensive rearmament of the ship which has taken place. 
The old 8-inch guns which are carried in sponsons on 
the main deck are retained. They are thoroughly 
serviceable weapons of the same type as those which 
did good duty atthe battle of Manila Bay on the 
‘* Baltimore.” The gun deck broadside battery of five 
slow-fire 6-inch guns and four slow-fire 5-inch has given 
place to a battery of fourteen 5-inch rapid-fire guns. 
To Keep pace with the increased demand for ammuni- 
tion by the rapid-fire weapons, new electric ammuni- 
tion hoists have been built into the ship. They are of 
the endless chain pattern and are capable of putting 
the ammunition on deck considerably in excess of the 
ability of the guns. 

An interesting installation on this ship is the system 
of hydraulically operated watertight bulkhead doors 
invented by Mr. W. B. Cowles of the construction de- 
partment of the United States navy. This device, 
Known as the ‘long arm” system, secures doors 
which will open and close again tightly under a head 
of water, and they will close tightly through a doorway 
full of coal. All the doors can be actuated by a single 
operator, who from his station on deck can move any 
single member of the system. The advantage of this 
concentration of control in case of flooding through at- 
tack by the ram or torpedo is obvious. An illustrated 
description of the system as carried out on the ‘‘ Chi- 
eago” will be found in the SCIENTIFIC AMERICAN for 
June 25, 1898. 

The extensive structural changes in the ‘‘ Chicago” 
were carried out under Naval Constructor Bowles, and 
the machinery was installed under the superintendence 
of A. F. Dixon, chief engineer of the ship. 
tt 0 

OUR LATEST BATTLESHIP, THE “KEARSARGE,” 

About the time this article appears our latest battle- 
ship, the ‘‘Kearsarge,” is expected to arrive at the 
Brooklyn navy yard, where she will enter drydock 
preparatory to undergoing her speed trials off the 
Massachusetts coast. 

The ‘‘ Kearsarge” and her sister, the ‘t Kentucky,” 
will, in some respects, be the most interesting vessels 
of the new navy ; for apart from the fact that they will 
represent the latest efforts of the Bureau of Construc- 
tion and Repair and our leading shipbuilders, the ves- 
sels possess peculiar interest on account of some 
decidedly novel features in their design and con- 
struction. We refer to the manner in which the main 
and intermediate batteries are carried, the method of 
mounting them being known as the double-decked 
turret system. The system can best be understood by 
comparing it with the plan adopted in the case of the 
“Towa,” the latest of the large battleships completed 
for ournavy. In the ‘‘Ilowa” the main battery of 12- 
inch guns is carried on the center line of the ship, two 
of the guns in a turret forward, and two in ahother 
turret aft. The intermediate battery of 8-inch guns is 
earried in four turrets at the four angles of the central 
armored citadel, amidships. As there are two of these 
guns in each turret, the intermediate battery is seen to 
be of a very formidable character. 

This arrangement of the main battery in fore and aft 
turrets, with the turrets of the intermediate battery 
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flanking it, the two 8-inch forward turrets being aft of 
the forward 18-inch turret, and the two after 8-inch 
turrets being forward of the after 13-inch turret, also 
characterizes the three ships of the ‘‘ Oregon” class. 
It provides an unusually powerful ‘‘ end-on” fire, the 
concentration ahead or astern being, in the case of the 
“Towa,” two 12-inch and four 8-inch, and in thecase of 
the ‘‘Oregon” two 18-inch and four 8-inch guns. In 
the gun trials of the ‘‘ Oregon” type, however, it was 
found that in firing ahead, the blast of the 8-inch guns 
affected the officers in the sighting-hoods of the 18-inch 
turrets, if the former were fired closer than within 10° 
of the longitudinal axis of the ship. This difficulty 
has been overcome in the case of the ‘‘ Kearsarge” and 
‘*Kentucky” in a novel and somewhat dating manner. 
Four of the 8-inch guns were thrown out altogether 
and the remaining four were mounted in two turrets, 
which were superimposed upon the roofs of the 13- 
inch turrets, in the manner shown in our engraving. 
By this distribution, not only were the defects of inter- 
ference overcome, but a more efficient all-round fire was 
obtained. Though only half the number of 8-inch 
guns and turrets is employed, the all-round fire from this 
caliber is better than is possible in the earlier battle- 
ships; for on the broadside it is the same, and dead- 
ahead fire is now possible without interference with the 
18-inch gun positions. The 8-inch turrets have been 
changed from the original designs so as to enable them 
to be trained independently of the 13-inch turrets—a 
most important modification. 

As regards the rest of the armament, the principal 
change is the substitution of a secondary battery of 
fourteen 5-inch rapid-fire guns in place of the four 
6-inch guns of the ‘‘ Oregon” or the six 4-inch guns of 
the ‘‘ Iowa.” So large a battery calls for a large sup- 
ply of ammunition and a wide area of armor protec- 
tion, but the throwing out of four 8-inch guns and two 
turrets placed a large amount of weight at the naval 
architect’s disposal, which he was able to use advan- 
tageously in a powerful secondary battery. The great 
rapidity of fire in the 5-inch battery greatly outweighs 
the heavier weight of the 8-inch guns which it in part 
displaces. In sixty minutes’ fighting one broadside of 
seven 5-inch guns could fire fifty-six shells weighing 
in the aggregate nearly 3,000 pounds at a velocity of 
2,300 feet per second, the total energy of which would 
be equal to 102,704 foot-tons, sufficient to lift the ship 
itself 9 feet bodily into the air. The accompanying 
table shows the broadside discharge : 

BROADSIDE DISCHARGE OF THE ‘‘ KEARSARGE.” 
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These two fine ships were constructed at the exten- 
sive shipyard of the Newport News Shipbuilding Com- 
pany. They are identical in all respects, having been 
built from the same set of drawings and specifications. 
The ‘‘ Kearsarge” is named after the famous wooden 
steam frigate (shown in the smaller view on the front 
page) which met and sank the “ Alabama” off Cher- 
bourg toward the close of the Civil War. 

The principal dimensions of the new ship are as fol- 
lows: Length, 368 feet; beam, 72 feet 24 inches; 
mean draught, 23 feet 6 inches ; displacement, 11,525 
tons. The protection at the waterline will consist of a 
belt of Harveyized steel, which tapers amidships from 
1644 inches at its upper edge to 914 inches at its bottom 
edge. It is 7% feet deep, 3 feet being above and 414 
feet below the waterline. This belt maintains its full 
thickness, as given, throughout the wake of the engine 
and boiler space and tapers gradually to 4 inches at the 
bow. Astern, it reaches to a point aft of the after bar- 
bette. Above this belt is a flat deck 234 inches in thick- 
ness, which extends over the engine and boiler spaces. 
It is continued forward to the bow and aft to the stern 
in a curved or turtle-back form. Above the armored 
deck the sides are protected by 544 inches of Harvey- 
ized steel to the level of the main deck, and this armor 
is also continued to the level of the superstructure 
throughout the whole length of the central citadel. 
There are heavy armored bulkheads extending ath wart- 
ships from side to side, which inclose the bases of the 
barbettes. The secondary battery within the citadel 
is also protected by 5%-inch transverse bulkheads. 
The 6-pounder battery of twenty guns is disposed 
eight on the berth deck and twelve on the superstruc- 
ture deck, while the six 1-pounder guns are placed in the 
military tops. The vessels each carry four torpedo tubes. 

Taken altogether, the ‘t Kearsarge” and her mate 
will form avery powerful addition to the United States 
navy. Of course their speed seems slow when it is 
remembered that some foreign navies are building 
ships of nineteen and twenty knots speed, but this de- 
fect is, perhaps, somewhat compensated for by the 
powerful armor and armament which characterize 
these two vessels, 
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LIFE BUOY DESIGNED BY REAR-ADMIRAL 
HICHBORN. 

The Franklin life buoy, a unique invention of Rear- 
Admiral Hichborn, is now in use, not only on all vessels 
of the United States navy, but {also to a great extent 
on the vessels of all considerable naval powers. Like 
all other useful inventions, it is simple in principle, 
being a hollow air-tight, metallic ring, provided with 
two automatic torches which make it possible to 
locate the buoy at night. The torch staffs are so 
pivoted to the ring that they will lie in the same 
plane and stow neatly against the side of the ship as 
shown in the smaller illustration when the buoy is not 
in use; but when it is dropped, they assume, by virtue 
of the weight of their lower ends, a vertical position in 
the water, thus raising the signals above the surface. 
Each torch staff is fitted with a chamber at the lower 
end containing calcium phosphide, a chemical which 
ignites by contact with the water. When the buoy 
is dropped, the seals of these chambers are broken 
automatically, and admission of water permitted, and 
the gases of combustion ascend and produce a large 
flare at the top, the combustion being so regulated 
that there is no danger of over-heating. The flotation 
of the buoy is sufficient to sustain three men, the cen- 
tral space accommodating one in a sitting position, 
supported by a chain which crosses the opening, as 
shown in the second illustration. Generally two of 
these buoys are hung near the stern, where they can 
be most easily dropped entirely clear. The most strik- 
ing test of their efficiency in our service occurred on 
the ill-fated ‘‘ Maine,” about a year before she was 
blown up-‘in Havana Harbor. On the morning of 
February 6, 1897, in latitude 34° north and longitude 
75° 42’ west, a position a little south of Cape Hatteras, 
the “ Maine” was breasting a terrific storm, such as 
would have tried the seaworthiness of the staunchest 
ship. In executing an order, Gunner’s Mate Chas. 
Hassel and Seaman Kogel were washed overboard. 
The two buoys were immediately dropped, and Hassel 
was seen to. reach one of them, but Kogel seems to 
have been stunned, for he made no apparent effort to 
save himself. Seeing this, Landsman Wm. J. Creelman 
jumped overboard, and madea futile attempt to rescue 
him, and after failing succeeded in reaching the same 
buoy to which Hassel already clung. In the mean- 
while, the port life-boat manned by a volunteer crew 
under command of Cadet Walter Gheradi was lowered, 
but it was soon found that in the terrific sea, it was 
quite impossible to reach the imperiled men with the 
boat, and the crew were hauled aboard by life lines, 
the boat being abandoned. By this time the two men 
on the buoy had been lost sight of ; but their bearings 
had been kept, and when the ship steamed in their 
direction, the torches were soon sighted through the 
blinding mist of rain, and by the most skillful hand- 
ling the two men were safely hauled over the 
bow and landed on deck, so little injured by 
their adventure that both returned to duty the 
next day, one of them, Hassel, only to perish 
in the terrible catastrophe of the following 
year. Creelman is now a gunner’s mate on the 
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An Alaska Geyser Region. 


BY E. HAZARD WELLS. 

A remarkable geyser region exists in Alaska 
near the head of the Copper River, according 
to the statement of Capt. W. R. Abercrombie, 
United States army, who spent last summer in 
that locality conducting government explora- 
tions. The Captain was recently in Seattle 
outfitting for another expedition to the Copper 
River and furnished the writer with the follow- 
ing statement : 

“The geysers lie between Mt. Sanford and 
Mt. Wrangell, near the head of the Copper 
River. Great puffs of steam shoot into the air 
from a point about midway between the two 
peaks. When I stood upon one of the foothills 
of Mt. Sanford last August, I could see the 
steam blown upward from many points with 
great energy. The country was frightfully 
broken and it was impossible to distinguish 
the spots from which the jets arose. I feel 
certain, however, that there are giant geysers 
at work there, as the jets had the typical pulsa- 
tion of the geysers of the Yellowstone. I be- 
lieve that those of the Mt. Wrangell district are 
much the largest of any on the continent, judg- 
ing from the quantity of steam thrown out. 

‘*As I looked off over the forty mile gap 
between Mt. Sanford and Mt. Wrangell, a mar- 
velous sight met my eyes. Mountains jagged 
and angular thrust their needle-like points 
upward in all directions out of masses of ice and lava. 
Not a vestige of forest or green vegetation could be 
seen. It was the wildest, weirdest sight that I ever 
beheld. In the distance loomed the imposing circular 
cone of Mt. Wrangell, with clear-cut, even-rimmed cra- 
ter. There was no fire nor smoke to be seen. On the 
contrary, the mountain appeared silent and cold. I 
know that it has been the popular supposition that 
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Mt. Wrangell is an active volcano, but I believe that 
to beamistake. The geysers that lie between Wran- 
gell and the Copper River have given rise to the error. 
The steam from them rises in a direct line between 
Copper Center, on the Copper River, and Mt. Wran- 
gell, producing the ocular illusion that the crater itself 
is throwing out steam. 

“It is my belief that no human being could cross 
the tempest-tossed region lying between Mt. Sanford 
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and Mt. Wrangell, with its frightful chasms, broken 
lava beds and glaciers. No man to my knowledge has 
ever reached Mt. Wrangell, although some thirty pro- 
spectors had penetrated to Mt. Sanford when the gov- 
ernment party of which I had charge reached the spot 
last summer. Ido not believe that there is any way 
to get to Mt. Wrangell except possibly from the north 
near the extreme head of Copper River. Men must 
earry in supplies or starve. The country will not yield 
game, except an occasional bear or inountain sheep. 
There are some enormous bears in the immediate 
vicinity of Mt. Sanford, which resemble the noted St. 
Elias grizzlies. 

‘““One that I encountered nad black fur with silver 
tips, a brownish face, and weighed fully 1,800 or 2,000 
pounds. He was a monster in every sense of the word. 
When fired at, he ran off through a canyon. 

‘* The immense lava beds which lie to the northwest 
of Mt. Wrangell present a strange appearance. The 
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stuff is dark colored and apparently granitic and is 
tossed about in great chunks and slabs, some of them 
as large as houses. The lava gradually disappears 
under an ice cap as it approaches Mt. Wrangell, from 
which it evidently was thrown out. It would bean im- 
possibility for any one to cross the lava beds. 

“One thing that struck me forcibly was the large 
amount of mineral-bearing quartz cropping out around 
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Mt. Sanford, and, in fact, throughout the entire upper 
Copper River country. Up to the time that I left 
there last fall, little genuine prospecting had been 
done by miners, owing to the difficulty of getting in 
supplies. Men had to earry their stuff upon their 
backs. After I have cut through the military road 
this year, things will be different. I believe that the 
Copper River runs through a rich mineral belt. 

“There are five large mountains in a group near the 
head of the Copper. They are Mt. Sanford, Mt. Drum, 
Mt. Tillman, Mt. Wrangell and Mt. Blackburn. These 
range in height from 12,000 feet upward. No exact 
measurements have ever been made. I do not know 
whether Mt. Wrangell is higher or lower than Mt. St. 
Elias, but it is certainly much higher than any other 
peak in central Alaska, with the exception of Mt. 
McKinley. 

“Sofar no prospecting has been done upon the up- 
per Tanana River, near where it approaches the Cop- 
per. No boats succeeded last summer in ascending the 
Tanana, which is one of the largest tributaries of the 
Yukon. I was not able to judge of the mineral possi- 
bilities of the Tanana, not having investigated the 
stream very far. I do know, however, that the upper 
Tanana runs through what is at present the best game 
country in Alaska. There are thousands of moose and 
caribou there. 

‘*My work this year will not be so much of an ex- 
ploratory nature as it was last year, but I expect to 
secure considerable new data, which will be utilized, 
in all probability, in the published report of explora- 
tions in Alaska, which the War Department expects to 
issue soon after Congress grants an order passing it to 
print.” 

Mt. Wrangell is one of the most interesting feat- 
ures of the North American continent. It lies in a 
region difficult of exploration and enshrouded in mys- 
tery. The Alaskan natives have some superstition 
connected with the ‘‘ big mountain,” and refuse to go 
near it. In 1890 I endeavored with three assistants to 
force a passage across Alaska from Forty Mile Creek 
to Mt. Wrangell, by way of the Tanana River, and 
tried in vain to secure native guides at several villages. 
Offers of guns and ammunition were made without 
avail. I was told that no man could go to the mountain 
and live. Pushing ahead, without guides, we ascended 
the Tokio River, then unmapped, and proceeded to- 
ward Mt. Wrangell, crossing a tempest-tossed coun- 
try, which became more and more forbidding as we ad- 
vanced. It seemed as though primeval nature, gath- 
ering together all of her gigantic energies, had there 
endeavored to upheave an apex to the North American 
continent. Our provisions finally gave out, and we 
only escaped starvation by eating our one dog and 
roots which were found at various places. We man- 
aged to get back to the Tanana, and descended that 
river to the Yukon. So far as I know, this was 
the first and only attempt ever made by an 
exploring party to reach Mt. Wrangell. It can 
be seen from a great distance, owing to its 
extreme height, and up to the present time has 
always been classed among active volcanoes, 
owing to the ribbons of steam or smoke which 
have been discerned rising apparently from its 
crater. Capt. Abercrombie, however, has had 
superior opportunities for observation, and his 
declaration that giant geysers exist would ac- 
count for the observed phenomenon and also 
for the superstitious fear of the natives in re- 
gard to this particular mountain, which makes 
them unwilling to approach it. 

Active voleanoes exist in Alaska and volcanic 
phenomena are not unfamiliar to the people 
there, but geysers are not known to exist in 
any other region than around Mt. Wrangell. 

ee 
Liquefying Hydrogen. 

It is now over twenty years since Raoul Pic- 
tet, of Geneva, announced the results of experi- 
ments carried on with the object of liquefying 
that most refractory of all the so-called perma- 
nent gases, hydrogen, but up to a week or two 
ago all efforts in this direction were, at the best, 
problematical and unconvincing. Now, how- 
ever, a grand achievement has been effected by 
Prof. Dewar and his able assistant, Mr. Robert 
Lennox. These investigators, by the undoubted 
liquefaction of hydrogen, have put the finishing, 
stroke on the lineof research initiated by Fara- 
day when he first reduced the gas chlorine toa 
liquid. The new agent of scientific research, 
liquid hydrogen, congeals the air surrounding 
the containing tube into a snow-like solid, and 
a piece of cork sinks to the bottom when put in 
the liquid ; the temperature at the boiling point 
is 21° absolute, or —252°, a temperature representing a 
pressure which is immeasurable. The liquefaction of 
hydrogen is a triumph of theory as well as practice, 
for in face of all the enormous difficulties which 
have been encountered, theorists have never deviated 
one jot from the conviction, which sound reasoning 
long ago showed, that there is no such thing as a per- 
manent gas.—Knowledge. 
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A MILE IN LESS THAN A MINUTE ON A 
BICYCLE. 

As our readers are aware, it is not the custom of the 
SCIENTIFIC AMERICAN to lend its columns to the an- 
nouncement or discussion of feats of speed or endur- 
ance, and it is only when such performances have a 
distinctly scientific bearing that an exception is made. 
The remarkable ride recently ac- 
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and the slow speed at which the few trains that use 
it are switched from one main line to the other, does 
not necessitate any heavier construction. The bicycle 
track, of course, extended the whole 214 miles of the 
course. The mile was measured with an engineer’s 
steel tape under the personal supervision of Mr. P. D. 
Ford, the chief engineer of the Long Island systein, 


complished by the bicyclist C. W. 
Murphy, however, who covered a 


mile in 57 seconds, has such an im- 


portant bearing upon the question 


of air resistance, while the distance 
and time were surveyed and re- 


AI 


ters of a mile is no easy task, even when the load con- 
sists of only one car, especially when, as in this partic- 
ular instance, the first 1,500 feet of the track is on an 
up grade of 104 feet to the mile. Aitogether six trials 
were mace with three different engines. The first three 
were nade with No. 34, one of the older engines, with 
17 by 24-inch cylinders, and the results were not en- 
couraging. The first run over the 
mile was made in 68 seconds, the 
second in 67, and the third in 62 
seconds, while the steam fell from 
140 to 80 and 90. pounds. Another 


corded by such unimpeachable au- 


17 by 24 engine was tried, with the 
result that the steam fell from 140 


thorities, that the facts are well 
worthy of being carefully recorded, 


to 100 pounds, the time of the trials 


both for their scientific value, and 


being 68 seconds for the first and 65 
seconds for secondrun. On the last 
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as data for future reference. 
The Long Island Railroad, at the 


named trial Murphy was behind the 


Percentage of efficiency. 


request of Mr. H. B. Fullerton, who 


shield and held the pace very com- 
fortably. It was then decided to 


is the special agent of the road and 
holds the position of vice-consul of 0 
the League of American Wheelmen, 
arranged to give Murphy an oppor- 
tunity to ride a mile, paced by a 
locomotive, on a five-mile stretch of 
local track which is used only on 
special occasions for the transfer of trains between the 
two main branches of theirsystem. Murphy, who isa 
well-known cyclist, has for many years been anxious 
to prove that if fast enough pace could be secured, a 
mile could be ridden within 60 seconds. His remark- 
able and, as the event proved, successful attempt was 
arranged by the railroad 
company as one of the 
attractive features of 
the State meet of the 
League of American 
Wheelmen, which took 
place a few miles fur- 
ther up the road, at 
Patchogue, Long Is- 
land, the railroad com- 
pany running special 
trains to the scene of 
the trial course. 

The accompanying 
plan and profile fur- 
nished us by the chief 
engineer of the railroad 
show the location and 
grades of the course. 
The measured mile was 
laid off on a straight 
and approximately level 
stretch of road about 244 
miles in length. Three- 
quarters of a mile was 
allowed on which to 
get up speed and halfa 
mile on which to slow 
up. The bicycle track 
was supported on 2 by 
4-inch ties, which were 
cut to exact length and 
laid on the inner flanges 
of the rails. Upon these 
were laid five 1 by 10- 
inch planks, which were 
dressed on both edges 
and the upper side, and 
-laid close together, the abutting ends being arranged to 
break joint on theties. The railroad track and road- 
bed were of the light construction used 20 to 25 years 
ago, consisting of 56 pound rail laid on 6 by 8-inch ties, 
upon asand and gravel ballast. The Long Island main 
lines are laid with 80 and 90-pound steel ; but the in- 
frequent use of the track on which the trial took place, 
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use a more powerful engine with 


larger boiler capacity, and No. 74, 


BICYCLES. 


and was pe:'sonally remeasured just before the race by 
Mr. James EK. Sullivan, secretary of the Amateur Ath- 
letie Union, who acted as the referee of the trial. 

The pacing outfit consisted of an engine and one 
passenger car, at the rear of which had been con- 
structed a wind shield of the kind shown in the accom- 


SNAPSHOT OF C. W. MURPHY DURING HIS RIDE OF ONE MILE IN 57 4-5 SECONDS. 


panying illustrations. And just here, before we de- 
scribe the construction of the shield, it will be as well 
to state that at one time, in the preliminary prepara- 
tions, it began to be a question as to whether the loco- 
motive itself could, on so short a track, develop and 
hold a speed of a mile a minute. To start from rest 
and get up to a speed of a mile a minute in three-quar- 
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with 18 by 24inch cylinders, was 
given a trial. This is an 8-wheel 
engine of the American type, with 
68-inch drivers and large firebox 
and heating surface. The weight 
on each pair of drivers is 35,000 
pounds, and the total weight of engine and tender 91 
tons. On the first trial No. 74 covered the mile in 56 
seconds, the steam falling from 180 to 170 pounds, and 
Sam Booth, the engineer, was satisfied that he could 
take the bicyclist over the course at the speed requested, 
which was 58 or 59 seconds, or just within the minute. 
The shield was built 
of 1 by 3-inch tongued 
and grooved sheathing, 
laid over a light frame. 
work of 2 by 4scantling. 
Tt was built flush with 
the sides and roof of the 
ear and extended for a 
distance of 5 feet beyond 
the rear of the platform. 
Below the level of the 
floor of the car plat- 
form its sides sloped 
inwardly until its bot- 
tom edges were between 
the rails and the board 
track. Projecting for- 
ward below the car plat- 
form and extending 
down to within an inch 
of the track was a plow- 
shaped projection which 
served to deflect the 
wind, dust, etc., to each 
side of the shield. The 
latter was thus perfectly 
closed at the front, top, 
and sides, the only en- 
trance for air being by 
way of the one inch of 
clearance between the 
shield and the track. 
To enable the rider to 
keep the middle of the 
track a vertical strip of 
wood 8 inches in width 
and painted white was 
nailed to the rear of the 
ear platform. To prevent his wheel from touching the 
rear of the shield a fender of 1-inch round iron pro- 
jected rearwardly 24% feet at a height which would 
allow the front wheel of the bicycle to pass beneath it, 
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but would cause the head of the machine to bring up 
against the bar, which was covered with rubber to 
lessen the shock. 

The beginning and’ the end of the mile were each 
marked by large flags, one green and one red, and the 
quarters were marked by white flags, placed on the 
right hand side of the track. The timers, five in num- 
ber, were all men who are well-known judges and tim- 
ers in the various athletic gatherings inthe East. They 
were stationed at the last five open windows of the car, 
and can be plainly seen in the snapshot photograph of 
the ride which is herewith reproduced. They carried 
split-seconds stop-watches, and each quarter was taken 
by two timers to avoid error. In the only case where 
they differed, the referee accepted the slower time. 

The rider, who is twenty-eight years old and weighs 
154 pounds, was mounted on a Tribune racing wheel, 
which weighed 2014 pounds, had 61-inch cranks, and 
was geared to 120. For the trial ride, made in 65 
seconds, he had used a 112 gear. On the car were 
Messrs. W. F. Potter,. the general superintendent of 
the railroad; P. D. Ford, the chief engineer; J. H. 
Cummin, superintendent of bridges and buildings; 
H. B. Fullerton, who had charge of the trial, together 
with representatives of the press, and several engineers, 
who were interested in the scientific side of the experi- 
ment. In pulling the engine up to a mile-a-minute 
speed, the engineer, with one hand on the throttle and 
the other on the sand-lever, gave the cylinders all the 
steam they could use without slipping the drivers, the 
throttle being pulled gradually open to one-half with a 
34 cut-off. The acceleration was wonderfully rapid, and 
the first quarter of the mile was made in exactly 15 
seconds, the last three-quarters being covered in 142, 142, 
and 14 seconds, or 574 seconds for-the mile. The average 
speed for the mile was 62°28 miles per hour, and for the 
last quarter the speed was 64:29 miles per hour. 

Murphy kept inside the-shield and within a few 


inches of the iron fender bar until he entered the first - 


quarter, when it was noticed that he kept falling a 
foot. or two back and then running up and striking the 
head of his wheel against the bar. He finally fell back 
about fifteen feet, and rode for the rest of the mile en- 
tirely outside the shell and just ahead of a perfect 
maelstrom of dust which whirled and eddied behind 
the shield. Then, as the mile flag was passed, he 
sprinted forward and closed up until he struck the 
fender, when he commenced to climb aboard the ear, 
assisted by those on the platform, the wheel, which 
was held by the toe-clips, being dragged up with him. 

This was certainly the first time that anyone over- 
took and boarded a train going at a speed of over 
sixty-four miles an hour. 

In thetrial ride of a week . before, it was arranged for 
the rider to back-pedal when the mile flag was passed, 
the engineer at the same time making a final spurt to 
run clear, thereby allowing the resistance of the air to 
assist the rider in slowing up. This was done; but, as 
should have been foreseen, the violent eddies in the 
air nearly threw Murphy from his wheel, and it was, 
no doubt, the determination to stay within the shield 
on the’second attempt that prevented a fatal acci- 
dent. 

We are informed by the rider that at no time during 
the ride was he working up to his full power. All 
went well until he entered the first quarter, when a 
violent vertical vibration set up in the track, ‘‘as 
though the boards were rapping the bottom of my 
wheel.” At the same time, although he was riding 
‘in perfectly still or dead air,” the effort necessary to 
drive the wheel varied, the effect being as though he 
were riding over an undulating instead of a level 
track. Thinking that the track might be less ‘‘ lively” 
further back from the train, he dropped back 15 feet, 
and here, though a slight wind resistance was felt at 
his sides, making harder pedaling necessary, the vibra- 
tion was not nearly so marked. There is no doubt 
that the vibration and undulating sensation were due 
to the natural elasticity of a light track under the 
rapid passage of a 91-ton engine. The rebound of the 
rail joints after the passage of the train would produce 
a rapping effect on the plank track, and the ‘‘ wave- 
action” of the whole track at such a high speed would 
easily have a retarding or accelerating effect on any- 
thing so light as a bicycle, according as the wave 
moved to the front or the rear of the rider. 

In view of the fact that Murphy assures us he was 
not riding up to his full power, the question arises as 
to how fast a bicycle could travel if the proper pace 
were supplied. Probably on a rock-ballasted track, 
laid with 100-pound steel, where the vibrations would 
be greatly reduced, one of the younger racing men 
who are accustomed to paced riding, or Murphy him- 
self, could cover the mile in 50 or even 45 seconds. Of 
the three kinds of resistance tu bicycle propulsion, the 
internal friction and the rolling friction, as is shown by 
the accompanying diagrams of tests carried out by R. 
H. Fernald, M.E., of the Civil Engineers’ Club of Cleve- 
land, O., are very slight in a carefully constructed rac- 
ing-wheel, with the tires inflated to the full limit; and 
in the recent trial the most serious resistance, that of 
the atmosphere, was entirely wanting. Hence, it is 
possible that Murphy is right when he says that ona 
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perfectly quiet track a bicyclist can follow any pace 
the locomotive can set for him. It is more a question 
of rapidity of pedaling, and a cool head, than of 
strength and endurance. Although he was using a 
120 gear, equivalent, as we showed in the special bicy- 
cle number of the SCIENTIFIC AMERICAN of May 13, to 
a 10-foot driving wheel covering over 31 feet at each 
revolution of the pedals, the rider was spinning his 
feet at the rate of 2°91 revolutions a second or 175 re- 
volutions a minute. 

Without disparaging in any degree the persistence 
and pluck of the bicyclist, the most interesting feature 
of the ride is the impressive object-lesson it affords as to 
the serious nature of atmospheric resistance on moving 
bodies, a question which is discussed at some length in 
our editorial columns. 


a te 
Curio Factories. 

A well-known curio expert states that there are fac- 
tories in Europe for the manufacture of all kinds of 
works of art that are likely to attract the collector. 
Modern articles of china are stamped with old marks 
so cleverly that even experts have been deceived. 
Arms and armor are treated with acids which eat 
away the metal, thus producing the same effect as the 
ravages of time. Carved ivories are stained with oils to 
make them yellow, and are subjected to heat to make 
them crack. Pieces of furniture have holes drilled 
to represent the worm holes, and so on, until there 
will in time be very little in the way of curios which 
are in themselves really curious. Paris is one of the 
strongholds of this class of forgers, while in Hungary 
there is a factory where Dresden china is imitated in 
afair manner. There is, however, one safe way, and 
that is to buy through reputable dealers. Forgeries 
in all works of art very rarely get into the dealers’ 
hands. Asarule they are sent to auction rooms, 

Many amateurs have an idea that they may pick up 
a priceless work of art or curio fora mere song. That 
is the chance for the forgers. They know all this and 
work accordingly, and thus the amateur is deceived. 
The spurious curio makers haunt out-of-the-way auction 
rooms, where amateurs look in with the idea that no- 
body but themselves can know of the room in question. 
The sale takes place, and they come away with a gem, 
so they think, and are perfectly happy until unde- 
ceived. There has, curiously enough, in this connec- 
tion, lately been discovered a disease which eats away 
bronze and gives it a sign of antiquity. All objects of 
antiquity fabricated from metallic copper and its im- 
portant alloy, made by adding tin in certain propor- 
tions, are liable to be attacked by this destructive 
corroding affection. Skilled artists of these false anti- 
quities are known to inoculate their reproductions 
with spots of bronze disease.—Pottery Gazette. 


et 


Telephones of the World. 

I give below, says Edward D. Winslow, United States 
Consul-General at Stockholm, writing to the Depart- 
ment of State, statistics in regard to the telephones in 
use in the different countries of the world, which have 
been carefully prepared by. the statistical department 


of this government: 


Number of Distance 
Instruments Covered, 
in Use. Miles, 


Countries. 


Sweden (1897).......sececssesccececcerecosceces 
Norway (1897)... ....ceccccceeeeeeceseceeceneen 
Denmark (1895) ....... 0... cece e cee cere ene 10,500 
Great Britain and Ireland (1894).. 2 

Holland........ 


Sone ne et 


Total, including 9 countries not mentioned.. 1,288,163 1,509,499 


—_——__—_—______9+6+ o__—___—-_—_- 


A Vermiform Appendix Containing a Minute 
Piece of Bone. 

Dr. Charles Phelps'reported this case before the 
Society of Alumni of Bellevue Hospital. He stated, 
says The New York Medical Journal, that the attack 
had begun eight days before, but the patient had not 
come under his observation until three days before the 
operation. A small abscess had been found and evacu- 
ated. A perfectly smooth mass, feeling like a kidney, 
had been brought into the wound, and had been found 
to contain the appendix. Within this appendix wasa 
minute piece of bone. The irritation produced by this 
foreign body had resulted in the production of this 
mass of inflammatory exudate. Some surgeons, he 
said, maintained that they had never found a foreign 
body in their cases of appendicitis ; he had found them 
quite frequently, but this was the most minute one 
that he had met with. 

Dr. Robert T. Morris said that usually the things 
which were called grape seeds, etc., proved, on search- 


© 1899 SCIENTIFIC AMERICAN, INC. 


JULY 15, 1899. 


ing microscopical and chemical examination, to be 
ordinary concretions of insoluble salts, mixed, in most 
cases, with more or less fecal matter. For this reason 
one should be careful in determining this point. He 
had found a piece of apple core in one appendix, and it 
was the only foreign body that he had discovered in his 
cases. In one of Dr. Wyeth’s cases he had seen some 
lemon seeds. 
+ +e 


Miscellaneous Notes and Receipts. 


Alloy White Metal Candlesticks.—Great cheapness of 
the metal being usually a chief condition, such compo- 
sitions should be chosen in which zine plays a chief 
part,e. g., zinc, 85 parts; tin, 1144 part; antimony, 3 
parts ; and copper, 10 to 12 parts. An addition of lead 
renders the alloy more easily fusible and enhances the 
pliancy, but prevents the formation of fine edges in the 
molds. Too large an admixture of copper gives the 
metal a yellow color. An addition of tin, even ina 
larger proportion than given above, is of ad vantage for 
the composition. Nickel, aluminum and bismuth are 
also used in large or small quantities, for the produc- 
tion of white metals, and frequently arsenic is added.— 
Dampf. 


Clearing-Vat Bottoms of Bronze.—Instead of copper, 
Brewmaster Rtiffer recommends the use of bronze as a 
material for the perforated bottoms in the clearing 
vats. Asa matter of fact various essential advantages 
can be quoted in favor of bronze. 

It is obvious that a clearing bottom will do the work 
so much quicker and increase the yield according to 
the number of holes in it. In a bronze bottom 6,700 
holes per square foot may be cut, which number it 
is hoped to increase to 10,000, while a copper bottom 
can only receive 4,500 holes per square foot at most. 
The copper bottoms present another drawback in 
that they are readily scratched and bent, because cop- 
per is comparatively soft. Besides, copper oxidizes 
quickly, and is readily attacked by acids, for which 
reason it must be frequently subjected to a careful and 
thorough cleaning. 

All these evils are precluded with the use of bronze 
bottoms. The metal is hard, resistive, oxidizes little 
and is easily kept clean and bright, features enough to 
give bronze bottoms the preference.—Wochenschrift 
ftir Brauerei. 


Composition for Preserving Furniture—By V. H. 
Soxhlet. Take small pieces of wax, white or yellow, 
and add oil of turpentine until the solution has the 
consistency of a thick paste. Of this mixture lay a 
piece as large as a bean upon a piece of cloth and rub 
it out as much as possible on the piece of furniture. 
Then wipe with a woolen rag. 

By this process the gloss is restored to walnut furni- 
ture, to marble, to varnished metal, etc. But if this 
composition is to be used on articles which have a 
red color, the oil of turpentine must be colored be- 
fore adding the wax, by soaking some alkanet in it, 
until the oil turns a deep violet. If the gloss is to be 
restored to mahogany, the oil must be dyed only 
slightly, because this wood has a tendency to become 
brown in time; bird cherry wood, however, bleaches 
in the course of time, hence for this the oil must be 
strongly colored. 

It is well to use of this mixture only a piece of the 
size of a bean ata time. If more is taken, it is neces- 
sary torub a longer time. Hence, it is better to put 
onasecond thin layer and to repeat the operation 
several times. Thisrequires more tiine, but is less tir- 
ing and gives a better gloss. After rubbing with the 
woolen rag, it is well to finish rubbing with an old 
linen one.—-Neueste Erfindungen und Erfahrungen. 


Preparation of Oil Copal Varnish.—By V. H. Soxhlet. 
This is prepared by melting coarsely crushed copal, 
240 grammes ; purified oil of turpentine, 260 grammes ; 
readily drying linseed oil varnish, 360 grammes. The 
copal is placed in a glazed earthen pot of sufficient size 
and well moistened with oil of turpentine. The pot 
is then closed with a lid, placed on glowing coal and left 
there about ¥ hour until the copal is melted. When 
melting commences, stir with an iron rod until the 
copal has dissolved completely. Now add boiling hot 
linseed oil varnish, slowly and with constant stirring, 
the coal fire being increased, so as to cause the mix- 
ture to bubble up a few more times, whereupon the 
pot is removed from the fire to cool off, and the warmed 
oil of turpentine kept in readiness is added. 

The varnish produced in this manner is sifted through 
oakum, into a dry, previously warmed vessel. Before 
applying the varnish, the wooden articles are coated 
with weak glue water (size) or with linseed oil varnish, 
and when the ground has dried perfectly the varnish 
is put on uniformly with a good brush. As arule, one 
eoat of this varnish suffices, but if a second one be- 
comes necessary, it should only be applied when the 
first one is completely dry. Later on the dry varnish 
is smoothed and rubbed down. The fusing of the copal 
may also be carried out in a glass flask surrounded 
with wire work. Hang the flask overa gas flame and 
Keep it in constant motion until the copal has melted. 
—Neueste Erfindungen und Erfahrungen. 
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UNIVERSAL AUTOMATIC SCREW MACHINE, 

The reputation of American manufacturers through- 
out the world for making machines with interchange- 
able parts has been won by the use of machinery of 
the class illustrated ; but the machine here shown is in 
many respects a great improvement over those former- 
ly used. 

This machine can be changed to adapt it to any class 
of work by the aid of auxiliary parts which may be 
readily attached or removed. It was designed by Mr. 
Lavigne, of the Lavigne Automatic Machine Company, 
of New Haven, Conn., and is intended to avoid the 
necessity of building a number of styles of machines 
each adapted to only one class of work, and to render 
it really universal in its application. 

The frame of the machine is arranged to receive the 
various parts, shaft, cam disk, cain drums, worm gear, 
and differential gear, all of which are so located as to 
make them accessible, and permit the attachment of 
auxiliary parts without disarranging other parts of the 
machine. 

Extending through the center of the machine is a 
splined shaft, to the extreme ends of which are keyed 
two large drums, provided upon their peripheries with a 


number of cams, designed to engage anti-friction rolls . 


on the studs which impart movement to various parts 
of the mechanisin. 

This screw machine is provided with the usual hol- 
low arbor and revolving turret carrying the various 
tools. It is also provided with mechanism for rotating 
the turret to bring 
the different toolsin- 
to action at the pro- 
per time. 

The turret is ro- 
tated positively, and 
securely locked each 
time it is moved to 
anew position and at 
the same time it is 
locked down, thus 
causing the tool to 
make a smooth cut, 
which it could not 
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turbing the tools or the setting of the tools on the 
cross slide. 

A lever attached to the closing cam, on the rear end 
of the spindle, operates the releasing and lightening on 
the stock, and will indicate to the operator by grasp- 
ing same the tension that is brought to bear on the 
finger which embraces the stock. 

The cain disk operates the shipping levers on both 
the differential gear and the spindle. This disk being 
located directly under the spindle and differential, 
makes it convenient for setting the machine for close 
work. 

For long or heavy cuts, demanding a taper where 
side-forming tools are impracticable, a simple attach- 
ment is furnished for advantageously accomplishing 
the desired result. A single-point over-shot box tool is 
directly connected with a small horizontal gear wheel. 
This latter on the advance of the turret engages with 
racks arranged on either side of the gear wheel, as the 
nature of the work may require. The gear wheel re- 
volves on these racks in either direction, and the cutting 
tool in turn is either raised or lowered as it advances on 
the work. Straight turning may be done at any point of 
the operation by omitting the properteeth on the racks. 
On the return of the turret the gear wheel necessarily 
reverses the motion of the advance, and the cutting 
tool returns to its original position. By entirely omit- 


ting the racks, a straight cut will be obtained. But 
one box tool of this kind is necessary for each machine, 
and is universal in its use. 
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machine for producing plain screws, which require 
operations only on one end; Fig. 2, screw machine 
with rear end attachment, for producing work requir- 
ing operations on both ends; Fig. 3, roll machine, for 
producing work requiring a hole in the center with 
various formed shoulders on the outside, or plain if re- 
quired. The pulley on the back slide is added to give 
increased production, and more accuracy to the drill 
than could be obtained with a stationary drill; Fig. 4, 
plain stud machine, which is especially adapted for 
making studs or pieces which require only cutting off 
to length, or with various shoulders on the periphery 
of the stock. 

The Lavigne universal automatic serew machine was 
invented and introduced by the Lavigne & Scott Manu- 
facturing Company, about two years ago, and these 
machines met with such success that it became neces- 
sary that the facilities for manufacturing machines 
should be greatly enlarged. The result was the found- 
ing of the Lavigne Automatic Manufacturing Company 
as successors to the Lavigne & Scott Manufacturing 
Company. 

They make machines of 15 different sizes, of which 
the smallest has a capacity of #; inch, and the largest 
4inches. The weights of the machines range from 485 
pounds to 5,650 pounds. All parts are made by special 
gages and are interchangeable. 

ment eee 

Putty for Parquet Floors. 

In reply to a question on this subject, The Painters’ 
Magazine offers the 
following: The re- 
cipe for putty refer- 
red to is a thorough 
mixture of paper, 
preferably blotting 
paper, which has 
been soaked in boil- 
ing hot water until 
pulp is formed, which 
is then mixed with 
glue, also dissolved 
in water. To this 
bolted whiting is 


do if the turret were 


added in sufficient 


allowed to move or 


vibrate while a cut 
is being taken. All 
this is accomplished 
without the use of 
springs of any kind. 
Where the number 
of tools used is less 
than the number of 
holes in the turret, 
the latter may be re- 
volved to the tool 
required without the 
necessity of moving 
the turret forward ; 
this is accomplished 
by a star gear and a 
series of pins and 
cains on the periph- 
ery of the _ turret 


quantity to make a 
fairly stiff putty by 
kneading the mass, 
which is pressed into 
the cracks and 
smoothed off with 
the spatula or putty 
knife. However, this 
putty is recommend- 
ed for large cracks 
only, because’ un- 
shrinkable, but is 
scarcely adapted for 
shallow cracks in a 
parquet floor. For 
this purpose we 
would recommend 1 
part white lead in 
oil, mixed with 2 or 


> 


drum. This arrange- 
ment saves time!and 
wear and facilitates 
getting out work. 

The turret is pro- 
vided with from four 
to six holes, according to the number of turret tools 
required to preduce the work. The turret on the ex- 
treme rear motion of the slides is released, and auto- 
inatically on its forward motion it is clainped down- 
ward to the slide, at the same time locked by a ring 
locking bar, extending the full length of the slide. 
This bar has long bearings, and is provided with 
take-up gibs operated by screws for taking up wear 
and for realinement of the turret with the spindles. 

The differential gear mechanism gives speed from 1 
to 35, and is constructed so that it may be taken apart 
without disturbing the other parts of the mechanisin. 

The cross carriage or cut-off carriage is set on a 
movable holder, which may be set to any distance 
from the head and there rigidly secured. 

The cross slide is furnished with two tool posts. An 
auxiliary turret attachment can be applied to the 
cross slide so as to allow of the use of one or more 
tools as may be required by the work being done. 

A micrometer applied to the cross slide permits of 
taking up the wear on the tools or of adjustment to 
compensate for any variation in the setting of the 
cross-slide cams. 

The tool posts receive forming and cutting off tools 
which can be ground on the cutting surfaces until 
they are entirely used up without changing their 
shape, thus enabling the machine to produce work of 
uniform size until the tools are discarded. 

The cross slide and cross-slide holder may be moved 
toward the tail end of the machine, so as to leave 
ample space to remove the chuck and spring collets, 
and may be returned to its former position without dis- 


Fig. 3—STUD MACHINE WITH 


DRILLING ATTACHMENT. 


Furthermore, when regular straight work is re- 
quired, the racks are removed from the overhanging 
arm and the circular graduated index plate om the top 
of the box tool can be set to the one-thousandth of an 
inch, thereby obtaining any size desired. Remarkable 
results in both straight and taper work are obtained in 
this way. 

Where it is necessary to finish both ends of a piece, 
the rear end attachment is used. The piece, on being 
cut off, is retained in a holder and carried with the 
turret. When opposite its original position, it engages 
with the rear end attachment, and is threaded, drilled, 
or slotted, as may be required. This does not inter- 
fere with the original operations, which are going on 
independently at the same time with it. When this 
attachment is not required, it can be detached from 
the machine. 

Each machine is provided with a rotary oil pump, 
which is directly connected with the differential gear 
shaft, and insures a sufficient supply of oil to the tools 
when in operation. 

Countershaft for each machine has self-oiling boxes, 
three-step cone differential gear pulley, and necessary 
pulley for spindle. The step-cone pulley has friction 
clutch and self-oiling boxes. 

These machines are applicable to a great variety of 
work, and are not limited to the production of finished 
pieces from the bar. Blanks of any description can be 
fed and machined with the aid of a magazine feed at- 
tachment. One operator can run from five to ten ma- 
chines according to the character of the work. 

In the accompanying cuts, Fig. 1 is a regular screw 
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Fig. 4—STUD MACHINE 


3 parts of bolted 
whiting and enough 
sae coach varnish to 
“SS make a stiff paste. 
If the work must be 
hastened, coach ja- 
pan may be substi- 
tuted for part of the coach varnish. This putty will 
resist moisture, and when dry and hard may be sand- 
papered or rubbed, and it may be tinted with color, if 
required to match the color of the wood. 
eH ee 
The Current Supplement. 

The current SUPPLEMENT, No. 1228, contains many 
articles of great interest. ‘‘ Greek Architecture—The 
Lighting of Temples” is one of Prof. Aitchison’s inter- 
esting Royal Academy lectures. ‘‘ Geodetic Operations 
in the United States” describes the important work 
carried on by the survey. ‘‘Mammoth Ivory” is an 
article by R. Lydekker. ‘“ The Grand Cafion of the 


Colorado” is by Prof. Ralph S. Tarr, of Cornell. The 
usual notes and consular matter are published. 
Contents. 
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RECENTLY PATENTED INVENTIONS. 


Bicycle-Appliances. 

BRAKE. — JoszpH F. A. Farran, Port-of-Spain, 
Trinidad. This bicycle-brake has a brake-shoe carried 
by the fork of the steering-head and arranged to engage 
the tire or rim of the whee]. The brake-shoe is operated 
by a lever on the steering-handle, which lever is flexibly 
connected with the brake-shoe. 


Engineering Improvements. 


ROTARY ENGINE.—Martin A. GREEN, Philadel- 
phia, Penn, The engine is inclosed in a casing having 
an internal chamber provided with tangentially -discharg- 
ing feed-ports. In the chamber a turbine-piston rotates, 
having a series of peripheral pockets terminating in lat- 
eral escape-grooves. A valve is fixedly held in the end 
of the internal chamber and is fitted with exhausts, por- 
tions of which are adapted to receive the direct impact 
force of the exhaust from the piston escape-grooves, be- 
fore the exhausts from the piston communicate with the 
exhausts in the valve. The piston thus receives a 
supplemental forward thrust independent of the live 
steam-pressure entering against the piston. 


RUTARY ENGINE.—Wittiiam S. TicHENoR and 
James F. Wiiuiams, Owensville, Ind. Through the 
cylinder of the engine a main shaft is extended on which 
two pistons are mounted. One piston is rigidly connected 
with the shaft, the other is longitudinally movable of 
the shaft. Each piston is provided at its outer face with 
an annular channel. In each channel an abutment is 
located. Abutment-blades are movable into the cbannels 
and also into recesses formed in offsets of the cylinder. 
Cam-wheels carried by the shaft move the abutment- 
blades outwardly, means being provided for moving the 
abutment-blades inwardly, and means for controlling the 
admission and exhaust of steam. 


Mechanical Devices. 


MACHINE FOR PITHING STALKS.—GerorceE R. 
SHeRwoop, Kearney, Neb. This invention is an im- 
provement in machines for separating the pith and the 
shell or casing of pith-bearing stalks. In the present 
machine means are provided whereby the shell is removed 
from the opposite side of the stalk, so that the intermedi- 
ate pith-portion may be discharged after the shel] or 
casing is removed. In this operation the shell is removed 
from the opposite sides of the stalk, so the pith, as it 
passes from the first to the second cutter, will be sup- 
ported by theshell on one side of the atalk. 


GRAIN-LOADING MACHINE.—Joun E. Cow es 
and CHARLES W. ANDRIDGE, Storm Lake, Iowa. ‘This 
apparatus is adapted to be connected with a grain-ele- 
vator and to be arranged partly within and partly with- 
out the car to be loaded, and to be operated in such a 
manner as to discharge into either end of the car, the 
grain descending through the elevator spout. The appar- 
atus comprises a fan-casing, a fan, a rotary shaft having 
a pulley on its outer end, and arigid bar adapte’ to be 
held and adjusted between the guides, The direction of 
the rotation of theshaft and fea determines which end of 
the car shall receive the grain. 


MECHANICAL MOVEMENT.—OrTTo WEIsE, Asch- 
ersleben, Germany. The invention relates to that class 
of mechanism used in putting bench and vise screws into 
and out of action. The screwed spindle is mot-uted ina 
bush in which it slides longitudinally, but upon rotation 
carries the bush around, owing to a keyway-and-feather 
connection between the two. One collar of the bush is 
so formed with a pawl-shaped tooth that rotation in one 
direction causes a specially-formed sliding nut to throw 
the screw out of gear; but rotation in the reverse direc- 
tion allows the nut to come into gear again. 


MECHANISM FOR MOVING FILMS OR WEBS 
INTERMITTENTLY.—Avueust and Louis CHRONIK, 
Manhattan, New York city. This mechanism, for em- 
ployment in connection with chronophotographic appa- 
r:tug, comprises a drum-wheel having projecting ele- 
ments and two actuating devices therefor, each having 
locking-faces and driving elements for engagement with 
the projecting elements of the drum-wheel. The project- 
ing elements of the drum-wheel in the locked position 
are out of the path of travel of the driving elements 
of one actuating device and in the path of travelof the 
driving elements of the other actuating device. It is 
claimed that by means of this mechanism pictures 
can be exhibited or taken without danger of the film’s 
slipping or not moving the desired distance. 


LUMBER-MEASURING INSTRUMENT.—JosEPH 
A. WHITE, JR., Warsaw, Ill. To provide a simple 
instrnment by means of which the measurement of any 
board may be quickly taken without mental calculation, 
is the purpose of this invention. The novel features of 
the invention are found in an adding-device having a 
series of numbered tumblers operated by drawing the 
tape across the lumber to be measured, With five 
tumblers measurements may be recorded up to one hun- 
dred thousand feet; by varying the tumblers, the capa- 
city of measurement may be correspondingly varied. 
By means of the device the total foot-measure in any 
number of boards of equal or unequal lengths may be 
ascertained. 


WEIGHING-MACHINE. —- SamugrL P. Mackey, 
Ridgefield, Wash. The inventor has devised a recepta- 
cle which, having been operatively connected with a 
liquid supply, will open the valve and allow the liquid to 
enter until the scale-beam is overbalanced, whereupon a 
portion of the device is turned, the receptacle drops, and 
the inlet valve closes. If so desired, a second or outlet 
valve may be opened in the receptacle, allowing the 
liquid to find an exit therefrom. The receptacle may be 
8» placed upon a support that one of the machines can 
accommodate several different storage-reservoirs, and 
that the attachment between the machine and any one 
of the reservoirs may be quickly made, 


mailway-Contrivances. 


GRAIN-CAR DOOR.--ALBERT N. HopKINs, Du- 
Inth, Minn., and FrankLin P. Hopkins, Hyattsville, 
Md. Grain-car doors should be capable of being opened 
outward, and’swung inward when the car is empty, and 
locked in closed position. To attain these ends, the 
inventor formsa recess in the outer face of the door and 
provides the door with locking and sealing plates at its 


opposite edges. An adjusting connection is seated in the 
recess. Rods are secured to the locking-plates and are 
threaded into the adjusting connection. Guides for the 
rods have base-plates lying on opposite sides of and 
forming bearings forthe adjusting connection. 


Miscellaneous Inventions. 


DISPLAY-CARD. — Barnet Coun, Brooklyn, New 
York city. This card is designed to display such jewelry 
as finger-rings, screw ear-rings, pendent ear-rings, scarf- 
pins, and the like. While the various cards used are 
modified to suit the different articles for wkich they are 
intended, they all have the same characteristics ; that is 
each has a main or front plate with a holding device and 
a strip movable relatively thereto. 


SMOKE-CONSUMING FURNACE. — ANDERs B. 
ReEck, Copenhagen, Denmark. The fuel-chamber of 
the furnace has its walls composed of superposed, sepa- 
rated bars surrounding a central space. 
rounds the fuel chamber in proximity to the bars. The 
body has air inlet and outlet channels immediately adja- 
cent to the bars so that the channels communicate with 
the central space of the fuel-chamber through the space 
between the bars. 


MOTOR-VEHICLE. — Gustave V. L. CHAuvEAU, 
Paris, France. The present invention has for its object 
improvements in automotive tricycles of a type interme- 
diate between a velocipede and a full-sized road-car- 
riage. These improvements relate more particularly 
to special arrangements of removable seats and parcel- 
carriers. The arrangement of seat devised it is said affords 
a passenger a comfortable position such as has never hith- 
erto been obtained. For the removable front seat a box 
for carrying goods for tradesmen’s use is employed, 
which box may be readily detached when ‘no longer 
required, 


FLAGPOLE. — Epwarp RoweE, Indiana, Pa. The 
pole is constructed of metal, in skeleton form, and is 
made in sections capable of being readily fitted to- 
gether, enabling the pole to be transported conveniently 
from place to place and set up by the average workman. 
A pole of this type, 136 feet high and weighing 8,000 
pounds, has been erected on the grounds of the Indiana 
Normal School. 


HEARSE, — Asner C. Cox, Belleville, Kan. The 
hearse is provided with a tilting platform which can be 
adjusted up or down at both ends in order to keep the 
body at a true level in ascending and descending grades. 
The invention is also applicable to ambulances and simi- 
lar vehicles. 


RUNNING-GEAR. — GroreE F. UEsBEL, Harlan 
County, Neb. (P. O. address: Oxford, Furnas Co.) 
Thisrunning gear is especially applicable to agricultural 
separators and is designed to facilitate the movement of 
the vehicles and to assist in turning them by causing 
both axles to swing in the act of turning. To the 


bolsters, sills are rigidly attached. Two curved track- : 


plates are attached to one of the bolsters and project at 
the front and rear. 


the sills. Antifriction-rollers are mounted on the axle 
beneath the track-plates and respectively engage the 
track-plates. 

PASSENGER-REGISTER.—OR.LANDO C, ALSPAUGH, 
Newtcn, Kan. |This invention provides a device for 


| registeriny automatically the number of miles and frac- 


tions of a mile during which a seat in a railway-car has 
been occupied, thus furnishing tbe mileage earnings of a 
train and enabling any shortage or errors to be ascer- 
tained. Each seat is provided with a registering-device 
so constructed that the weight of a passenger will get it 
in operation during the time the seat is occupied. The 


device can be adjusted to carry children without repis- , 
tering, and will prevent a passenger from occupying ' 


more than one seat. 


ELASTIC TIRE AND RIM FOR WHEELS.--W1z- | 
Liam F, Wiuuiams, London, England. The wheel-rim | 


is of channeled section and has flanges inwardly pro- 
jecting from the side cheeks of the rim. An elastic tire 
formed of an endless outer cover of transversely-arched 
section provided with inwardly-projecting rigid flanges 
in short lengths incloses a connected series of juxt- 
aposed transversely-extended egprings bent to an 
arched form and provided with hooked ends which en- 
gage with the inwardly-projecting flange of the rim. 
The sides of the cover are held between the cheeks of 
the rim; and the inwardly-directed flanges of the cover 
are clamped by the springs against the inwardly-project- 
ing flanges of the rim. 

PLATFORM-TRUCK.-— Groree K. Davis, Lewiston, 
Me. The present invention provides a platform-truck 
especially adapted for use in an orchard and for use by 
builders. The truckis go constructed that its platform 
may be lowered or raised and held firmly in either posi- 


tion, and that it may be conveniently moved around a! 
tree or the like, to which it may be attached or used in~ 


the same manner as an ordinary truck. The truck may 


be held stationary even when it is not attached to an ' 


object. 


ARCHITRAVE, ARCH, AND LINTEL.—Epwarp 
M. Hackett, Manhattan, New York city. Blocks of 
terra-cotta or like material have been devised so con- 
structed that when combined between iron beams or 
other supports they will have a dovetail connection to 
enable a straight structure to be erected between the 
beams or othersupports. One side may serve as a floor 
and the opposite side as a ceiling, the blocks or members 
being so tied together as to impart to the straight or 
architrave structure all the strength of the arch. 


DRILL.—LaFrayetTE DuRKEE, Denver, Col. This 
drill is an improvement in ** jump-drills,” in which the 
reciprocating driving member has a spring connection 
with the drill-holder. In the present improvement, a 
novel means is employed for connecting the driving 
mechanism with the drill, so that the reciprocation of 
the drill in one direction is made more rapid than ir. the 
other direction. A compensating spring sustains the 
weight of the drill-holder. 


BOOT-BLACKING CHAIR.—ANpDREW C. HoLMEs, 
Chicago, Tll., and Louis J. Houmzs, North Clarendon, 
Pa. The chair has a swinging seat beneath which is lo- 
cated a foot-rest connected with the seat to slide outward 
as the seat is raised. When the chair is occupied, the 
seat is raised, thus projecting the foot-rest forward and 


A body sur- | 


The track-plates have lugs engaging ! 
the bolster and blocks at their ends for connection with | 


| placing the device in position for use in blacking the 
shoes. 


WAIST-BELT. — CHARLES Messick, Jr., Hacken- 
sack, N. J. This belt has a pocket adjacent to the 
,; buckle and adapted to receive that end of the belt which 
is passed through the buckle so that when the belt is in 
position upon the body the end which is passed through 
the buckle will not be visible, thus dispensing with the 
necessity of a loop and also preventing the free end of 
the belt from being carried out of engagement with the 
body-portiun of the belt. 


Designs. 


BADGE.—WItu1am J. Crowe, St. Catherines, Cana- 
da. The leading feature of the design consists of a 
badge having a shield forming the base, and an eagle 
holding a pan on the obverse of the shield: 


WATCH-CHAIN AND NECKLACE.—Marcet M. 
MIRABEAU, Manhattan, New York city. This design 
provides a combined watch-chain and necklace for 
ladies’ wear. The device has the especial merit of 
enabling the wearer to adjust the necklace portion in 
any desired manner, the adjustment being most readily 
effected by the use of side-buttons attached to the 
necklace portion and sliding on the runs of the watch- 
chain. 


PIN.—Mary J. Smits, Manhattan, New York city. 
The leading feature of the present design is a founda- 
tion-plate in which there is an irregular opening and a 
tongue which extends over the face of the foundation- 
plate and across the opening. 


WASHER.—Joun J. TURNER, Manhattan, New York 
city. The washer is funnel-shaped at its upper and 
lower ends; and its upper end is formed with radiating 
spouts. The device is placed in a wash-boiler, and by 
its geyser-like action is designed to facilitate the cleans- 
; ing of the clothes. 


CAP. — Mark Davis, Manhattan, New York city. 
The cap has two vizors extending oppositely from a 
crown with a flat top and with sides bulging down over 
the vizors. 


NorE.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten centseach. Please state 
the name of the patentee, title of the invention, and date 
‘of this paper. 


NEW BOOKS, ETC. 


DIE MODERNE CHEMIE.  LHEine Schil- 
derung der chemischen Grossin- 


dustrie. Von Dr. Wilhelm Bersch. 
Vienna: A. Hartleben. 1899. Large 
8vo. 1 Leiferung. Illustrirt. Price 


20 cents. 


| Dr. Bersch has undertaken the task of describing all in- 

dustries which employ processes based upon chemistry. 
; ‘he work is not technical in the true sense of the word ; 
but appeals more to the general reader. The field cov- 
ered is very broad, extending as it does over every chemi- 
cal process employed in the arts and manufactures of our 
times. 


_LEXICON DER METALL-TECHNIK. Re- 
digirt von Dr. Josef Bersch. Vienna: 
A. Hartleben. 1899. Large 8vo. 1 
Leiferung. Price 20 cents. 


From this first installment of Hartleben’s metallurgi- 
cal dictionary, it would seem that along felt want in 
German technical literature is about to be filled. The 
modern ironmonger has neither the time nor the inclina- 
tion to wade through a mass of technical books in order 
to find the information which he is seeking. He would, 
no doubt, prefer a reference book in which he could find 
‘ trustworthy explanations of the problems he endeavors 
tosolve. Such a work is this ‘t Lexicon der Metall- 
Technik.” 


STEAM ENGINE INDICATOR AND ITS AP- 
PLIANCES. By William Houghtal- 
ing. Bridgeport, Conn.: The Ameri- 
can Industrial Publishing Company. 
1899. Pp. 307. 8vo. 157 illustrations. 
Price $2. 


The volume beforer.s is a comprehensive treatise for 
the use of constructing, jirecting and operating engi- 
neers, superintendents, master mechanics and students, 
describing inaclear and concise manner the practical 
application and use of the steam engine indicator. It is 
accompanied with many illustrations, rules, tables and 
examples for obtaining the best results in the economical 
operation of all classes of steam, gas and ammonia en- 
gines, together with original and correct information on 
the adjustment of valves, computing horse power, dia- 
‘grams andextended instructions for attaching the indi- 
cator. The subject appears to have been treated in an 
admirable manner by a thoroughly practical man. The 
literature relating to indicators is already quite large, but 
there is no doubt that there is an ample field for useful- 
ness for the present book. 


CHARACTERS OF CRysTaLs. An Intro- 
duction to Physical Crystallography. 
By Alfred J. Moses. New York: D. 
Van Nostrand Company. 1899. Pp. 
211. 8vo. Price $2 net. 


A new book on crystallography has been needed for a 
long time, and Dr. Moses, the Professor of Mineralogy in 
Columbia University, is splendidly equipped for writing a 
book on the subject. He has certainly succeeded in 
elucidating many points which have always proved trou- 
blesome to students. In the present volume he has 
given a large number of diagrams which are either origi- 
nal or have been published only in German works on the 
subject. It is a book which we can unqualifiedly recom- 
mend. 


A PRIMER OF CALCULUS. By E. Sher- 
man Gould. New York: D.. Van 
Nostrand Company. 1899. Pp. 122. 
18mo. Plates. Price 50 cents. 


Thisisa second edition, revised and enlarged, of a 
book which we reviewed a year ago. Calculus is apt to 
prove a great etumbling block to readers of scientific 
and engineering books and tostudents. With the aid of 

,abook of this kind the labor of the student will be 
much simplified, 


© 1899 SCIENTIFIC AMERICAN, INC. 


THE HISTORY AND ANTIQUITIES OF THE 


COLLEGIATE CHURCH OF SAINT 
SaviouR, SOUTHWARK, LONDON. 
By Rev. Canon Thompson, M.A., 


D.D. London. 


1898. Pp. 78 Illus- 
trations. 


It isa mistake to believe that there are no lovers of 
London monumental buildings in America; they are, 
however, few in number, but they will appreciate the 
rare treat which has been prepared for them by Canon 
Thompson. The matter is interestingly presented, and 
the illustrations and plans are numerous and good. The 
whole is a valuable contributlon to ecclesiology. 


MANUAL OF ASSAYING GOLD, SILVER, 
LEAD AND COPPER. By Walter Lee 
Brown. Pp. 551. 12mo. Price $2.50. 


It wag only a short time ago that we reviewed Brown’s 
“ Assaying,” and now its phenomenal sale has caused a 
new edition to be printed. We have already expressed 
our opinion of this book several times. We only desire 
to say that it is the most admirable book on the subject 
which has been written, and no one who desires a book 
on assaying should miss an opportnnity of acquiring a 
copy. 


Notes ON DESCRIPTIVE GEOMETRY. 
By W. L. Ames. Terre Haute, Ind. : 
8. P. Burton. Pp. 90. 18mo. 95 illus- 
trations. Price 50 cents. 


It is evident to all who have taken noteof the trend 
of practice in mechanical drawing in the best drafting 
offices that the use of the third quadrant in projecting 
will become universal. In the study of descriptive 
geometry, however, with few exceptions, the first angle 
projection is taught. The author of the little booklet 
before us has for some time used the third angle in 
teaching descriptive geometry. The methods given ap- 
pear to be very satisfactory in practice. 


Hay FEVER AND ITS SUCCESSFUL TREAT- 
MENT. By W.C. Hollopeter, A.M., 
M.B. Philadelphia: P. Blakiston, 
Son & Company. 1899. Pp. fol. 
12mo. Price $1. 


About a year ago we had the pleasure of reviewing the 
first edition of this book, and now we are glad to know 
that a second revised and enlarged edition is ready for 
the public. Hay fever sufferers are so numerous that we 
should not be surprised if a third edition would be called 
for in ashort time. The ordinary practitioner is often 
wofully ignorant of this very peculiar disease, and we 
think that many patients would be pleased to read up 
tke subject themselves, although of course we do not 
approve of self-doctoring. 


Das LANDLICHE WounNHAUS. Studie 
tiber praktische Anlage von kleinen 
Landhiusern und Cottages in Ver- 
bindung mit Girten. Von Alfred 
Reinhold. Vienna: A. Hartleben. 
1899. Pp. vii, 78. Large octavo, with 
76 illustrations. Price, paper, $1. 

The little book which lies before us is chiefly intended 
to assist architects in the erection of cheap country 
homes. The author has taken as his motto the words of 
Bacon, ** Houses are built to live in and not to look on,” 
and witli this as his guiding principle, offers us a work 
which is valuable for the ideas which it presents, and for 
the practical advice given to builders of cottages. 


TASCHENBUCH DER PRAKTISCHEN PHO- 


TOGRAPHIE. Von Dr. E. Vogel. 
Berlin : Gustav Schmidt. 1899. Pp. 
vi, 308. 12mo. Illustrated. Price, 
cloth, $1. 


The late Dr. Vogel’s work in photography requires no 
extended praise here. It has been so fully treated in 
the photographic and scientific press that another review 
is superfluous. The little ‘*‘ Taschenbuch” is one of 
the most popular of Vogel’s photographic books ; and 
that it has now passed through a sixth edition is no 
more then its due. 


OBSERVATIONS SUR LES’ FRELONS. 
Par Charles Janet. Extrait des 
Comptes rendus hebdomadaires des 
séances de lAcademie des Sciences. 
Paris. 1895. 


ETUDES SUR LES FOURMIS, LES GUBPES 
ET LES ABEILLES. Note 14. Rap- 
ports des Animaux Myrmécophiles 
avec les Fourmis. Limoges. 1897. 


ETUDES SUR LES FOURMIS, LES GUEPES, 
ET LES ABEILLES. Note 15. Ap- 
pareils pour Observation des Four- 
mis et des Animaux Myrmécophiles. 
Par Charles Janet. Paris. 1897. Au 
Sitge de la Société Zodlogique de 
France. 


SuR LES MUSCLES DES FOURMIS, DES 
GUEPES ET DES ABEILLES. Par 
Charles Janet. Extrait des Comptes 
rendus hebdomadaires des séances 
de lPAcadémie des Sciences. Paris. 
1895. 


Sur LA VESPA CRABRO L. PONTE, CON: 
SERVATION DE LA CHALEURDANS LE 
NID. Par Charles Janet. Extrait 
des Comptes rendus hebdom. des 
séances de |’Académie des Sciences. 
Paris. 1894. 


SuR LES NEMATODES DES GLANDES 
PHARYNGIENNES DES FOURMIS (PE- 
LODERA, SP.) Par Charles Janet. 
Extrait des Comptes rendus hebdo- 
madaires des séances de ]’Académie 
des Sciences. Paris. 1893. 


The Street Railway Journal of New 
York in addition to the regular monthly issue will here- 
after publish a “weekly news edition’? containing in 
digested form the current electric railway news of the 
world. Progress in electric traction is so rapid that 
even an ably conducted paper like the journal cannot 
always be on time with news, so their enterprise in start- 
ing a weekly is to be commended, 
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Scientific 


American, 


Business and Wersonal. 


The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 


Marine Iron Works. 


“U.S.” Metal Polish. 


Chicago. Catalogue free. 
Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
For bridge erecting engines. J.S. Mundy, Newark,N.J. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 


““Criteriun” Acetylene Generators, Magic Lanterns & 
accessories. J. B. Colt & Co., Dept. N, 3-7 W. 29th St., N.Y. 


Ferracute Machine Co., Bridgeton, N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 


The celebrated ‘‘ Hornsby-Akroyd”’ Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East138th Street, New York. 


“he best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


t= Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated : correspondents ‘will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wisbing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(7686) J. A. M. says: Will you give me 
a formula for the prevention of mildewing of cloth ex- 
posed to the weather? A. Dissolve 1 pound zinc sul- 
phate in 40 gallons water, and then add 1 pound gal soda. 
When dissolved, 2 ounces tartaric acid are added. This 
holds the partially separated zinc carbonate without neu- 
tralizing the excess of alkali used. The cloth should be 
soaked in this solution for twenty-four hours and then 
dried without wringing. 


(7687) E. C. L. M. asks: 1. What are 


the phenomena of the so-called ‘*cloud burst’?? A. 
Acloud burst isa thunder shower with so excessive a fall 
of rain that it seems as if the cloud itself was falling to 
the earth. They are thought to be due to the overturn- 
ing of a mass of air which is in unstable eqmlbrium. 
‘They are very limited in extent, and last for a short time 
only. Little streams are swollen to rivers, and rush 
down the valleys, carrying soil, trees and even large 
bowlders with them and leaving desolation behind them 
in their track. The term originated in the Western 
United States, but its use has extended to the East, and 
is now used to describe any storm of more than usual 
severity. 2. Why does one perspire more when sleeping 
in a hot room (as we have here) than when sitting awake? 
A. We cannot answer this inquiry with any positiveness; 
but would suggest as a possible cause of the difference 
that when awake we are continually in motion, and 
threfore changing the air which is in contact with the 
surface of the body. The effect of this is like fanning 
or the use of the pnnka. But when asleep, the air lies 
motionless upon us, and is soon saturated with moisture, 
thus adding to our discomfort. 


(7688) I. A. McC. writes: I would be 
glad if yon would answer through Notes and Queries 
the question of what the pressure is in the modern gas 
engine at the instant of explosion under the most favora- 
ble circumstances. I asked the question of a manufac- 
turer of gas engines who is rapidly coming into promi- 
nence in this portion of the country, and his answer was 
that under the most favorable circumstances the pressure 
was very close to 300 pounds per square inch. This is 
much more than I had ever heard it stated before, some 
parties giving it as low as 60 pounds. I have read 
no authorities on this question, but consider that 300 is 
rather extravagant and do not know whether the smaller 
figure is as extravagant as the other or not, but would 
think it a little too small. Another question I would 
like to understand is: What is the expansion of 74 de- 
gree gasoline measured in volumes when converted into 
gas ata pressure of one ounce persquare inch? Also 
what is considered the best proportion of such gas and 
air for the most effective explosion? A. The explosive 
force in gas and gasoline engines varies with the charge 
compression. ‘his may be from 30 to 80 pounds accord- 
ing to the volume of the combustion chamber or clear- 
ance adopted by the builder in the design of the engine. 
A low compression charge may give an explosive pres- 
sure of from 80 to 125 pounds per square inch; while a 
high compressive charge may raise the explosive pres- 
sure to from 150 to250 pounds and possibly 300 pounds. 
Thousands of explosive motors are running at from 150 
to1%5 pounds maximum pressure. The vapor of gaso- 
line is equal to 180 volumes of the liquid without admix- 
ture of air. The vapor and air mixture for highest ex 
Plosive effect is one of vapor to six of air. The mixture 
continues explosive.up to one part of vapor to ten parts 
air with economical effect. 


TO INVENTORS. 


An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at homeand abroad, enable us tounderstand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at. 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 


Address MUNN & CO., office SCIENTIFIC AMERICAN, 


631Br oadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JULY 4, 1899. 
AND EACH BEARING THAT DATE, 


LSee note at end of list about cupies of these patents.] 


Addressing machine, envelop or wrapper, C. A. 
Belknap 

Advertising device, Brown & Lincoln 

Alarm. See Burglar alarm. 

Amalgamating machine, S. Moreau...........i.... 628,108 

Armature for dynamo electric machines, H. H. 


+» 628,050 
Atomizer, R. Morrill.......... . 628,251 
Axle lubricator, J. Ceavenger.. « 628,156 
Back pedaling brake, J.F. Wilbur. « 628,056 
Bale tie, P. Dederick.. . 628,197 
Baling press, C. Harrington. - 628,001 
Bandage, suspensory. J. J. Cooper aaats cero teajediaca 628,392 


Battery. See Galvanic battery. 
Bearing, cycle ball, W..J. Busse. 
Bearing, disk, A. Lindgren... 
Bearing, roller, wet B. Allen.. 
Bearing, roller, F. A. Pilkington ss 
Beer dispensing and pipe cleaning AppArauus, J. 
D. Freese ABS 
Bell, bicycle alarm, J, E. Cotter. 
Belt "fastener, B. FE. Hough. 
Bicycle, I. Bauroth.... 
Bicycle, Ennis & Ross 
Bicycle, T. S. Woodru. a 
Bicycle and gearing enero ors JI. Ww. 
Bicycle brake, R. R 
Bicycle chain, Berry ee Bonnell., 
Bicycle chain cleaner, E. B. Gibfor 
Bicycle driving mechanism, R. H. P 
Bicycle gearing, J. A. Caldwell..... 
Bicycle luggage carrier, I. D. Alder 
Bicycle path maker, F. W. Shoecraft. 
Bicycle pump connection, Histed & M 
oe phe support and locking device, W. C. H 
reys. 
Bidet. L BC. f 
Binder, temporary, . A. 
Binding, skirt, C. L. Sulzberger 
Blowpipe, vapor, W. E. Hewit. 
Boat, life, H. S. Carley..... 
Boiler. See Water tube boile 
Boiler cleaner, Booker = Warren. 
Book, manifold order, L. A. Keith 
Boot ‘strap, D.C. See 
Box. See Folding box. Pattern box. 
Box, As BtAlper, oo cschcccatceactaseesictticcccetesetcs 
Box making machine, berry, C. W. Thomas.. 5 
Boxes, adjustable hd ‘holder for, W. T. Parker.... 628,031 
Bracket. See Curtain rod bracket. 
Brake. See Back pedaling brake. Bicycle brake. 
Bridle bit rein ring, P. Peterson 
Brush, finger tooth, C. W. Richards “ 
Buckets, tubs, etce., Can fastener for, A. R. Me: 
Donnell 
Buggy or carriage body, W. S. Wilde. 
Bung, C. E. Cl 
Bung, faucet, D. 
Burglar alarm, J. H. Flentye. Broke wasloate ne 


Burner. See Gas burner. Lampt burner. 
Burner for heating purposes, F. H. Harriman.... 628,160 
Burnishing | tool, A. 8. Vose.. 628,422 


Button, # . Sherman 
Button drilling machine, F. 
Cabinet, lady’s sewing, J. P. Shank... 
Caleining furnace, W. B. Devereux 
Calculating machine, J.¢Malimann.. 
Camera, magazine, A. Angel (reissue). 
Camera, photographic, H. B. Carlton.. 
Can. See Oil can. 

Candle extinguisher, Bacci & Piscopo. 
Car coupling, A. J. H. Beard 

Car coupling, E. H. Janney........ 
Car coupling, C. Mehring Geissue) a atbed 
Car draught rigging, Williamson & Pries. 
Car,fender, M. Luther.......... 
Car fender, G. Mauro.. 
Car fender, R. Salomone. 
Car fender, detachable, R. 
Car fender, street, G. H. Hollings 
Carbon contact, E. Pette 
Carbonator, D. Boyle. 


Carding ending, trave 628,216 
Carriage, folding baby, J. Anderson.. 628,295 
Case. See Hinged case. 

Cash register, G. R. Ellis -» 628,262 
Castings, apparatus for immersing, J. A. Dyblie.. 628,241 


Castings, machine for making sand moulds for, 


H. E. Pridmore 628.034 
Cattle guard, BH. L. Arnold. - 628,428 
Cement or concrete work, mould for, O. te Bar- 

nett ‘ - 628,382 
Centering support, T. M. Vinton .- 628,191 


Chain, wire, F. W. Smith, Jr 


628,189 
Chains, amacnie for making curb, W. B. Cart- 


MCAS O MrnieGaweeceicosensoercsetesancetnecee arate 628,439 
Chair. See Combination chair. Dental chair. 
Chair, C. EB. Farrington...............cceesecceeeenes 628,306 
Chart, int, adjustable garment draughting, F. A. At- oan 
Checkrein fastener, overdraw, J. Meaiey... 1 628,277 


Cigar branding machine, Weiss & Hagen 


628,151 
Circuit breaker, automatic magnetic, P. 


.R. Gol- 


GE Yaiceit has. cehccudcecadeuseeaumesese 627,997 
Circuit closer, section, F. W. Prokov.. «2 628,036 
Clasp. See Trace clasp. 

Cleaner. See Bicyclechain cleaner. Dish cleaner. 

Window cleaner. 

Clock system, electric, Hope-Jones & Bowell..... 628,325 


Cloth pressing machine, D. Gessner.......... 
Clothes drier, J. J. Pelton.......... 
Clothes pounder, C. W. 
Clutch, KE. 8S. Clarke............ 
Clutch, M. Kane 


«+ 628,242 
-- 628,211 
628,076 
628,390 
- 628,249 


+ 628,224 


ton 
Clutch, friction, S. Jackson. 
Coffee roaster, D. B. Fraser... 
Coin controlled apparatus, R. ns 
Combination chair, J. Sheridan..................008 628,166 
Compressing powdered substances, apparatus 

£07, Po BHM JR Main ysoed cases coc ee sae eoken eee 
Confessional register, P. J. 2326) 
Conveyer, endless, T. 
Conveyer, suction or injector, J. 
Corset, M. Tucek 
Corset closure, Kiemschmid 
Counting apparatus, R. Burk.. 
Coupling. See Car coupling. 

Stovepipe coupling. 

coupling. 
Cover, F. B. Read...... ... 
Covering machine, JT. Vini 
Crate, knockdown, A. Donne 
Crib or cradle, folding, S.E. & 
Cross tie, metallic, E. U. Stewart 


Thili 


Tap coupling. 


cultivate controlling high’ tension, H. G.O 
Currents, method of and apparatus for varying 
the number of phases of polyphase, H. A. 
Rowland a 
Curtain rod bracket, F. Harris ee 
Cut out plug, A. JOMNStON......... cece cee eee cence 628,180 
Cutter. See Straw or feed cutter. 
Cutting tool. H.S. Newcomb 
Cycle gear, T. H. Williams.. 
Cyclometer, A. A. peuchter 
Dental chair, npaiust justable, G. 
Desk, E. M. 
Diamonds and their mountings, gage for, S. Gola: 


Dish cleaner, W. C. Williams. 

Dish washer, M. J.’Mendenhalli. 
Door hanger, C. A. Ensign.......... 
Door holding device, C. W. Sponsel 
Door storm Strap, C. Mit ISCD... 2.2.65 


. Holtz.. 


Drain, cellar. 'G. 
Drawer centering device, J. M. Hoffmi 
Drier. 


ire... 26 
See Clothes drier. Fruit drier. 
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Foot 
Star « see" 

i ecatting 
Lathes sonst; 


9 and 11-inch Swing. 
New and Original Features 
Send for Catalogue B. 


Seneca Falls Mfg. Company, 
695 Water St.,Seneca Falls, N.Y: 


MATCH FACTORY.—DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price 10cents. For sale by Munn & 
Co. and all newsdealers. 


SHAPERS, PLANERS DRILLS, 
WER S FOOT MACHINE HOP OUTFITS TOOLS 


PC 
L ATTHE® S.lanosurpties: catacocue FREE 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT!.O. 


Foot Power and TURRET LATHES, Plan- 


ers. ooanees and Drill Presses. 
SHEPARD LATHE 6O., 133 W. 2d St., Cincinnati, O. 
THE HALL 


BRASS PIPE WRENCH. 


A PERFECT TOOL 
WITH FRICTION GRIP. 
Bushings for all sizes and shapes. 
Highly polished pipes made 
up witbout scar or injury. 
For Circulars and Prices 


WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS. 


Water Emery 
Tool Grinder 


Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
» plestinconstruction, most efficient 

in operation. 

. § Send for catalogue and prices. 
W. F. & JNO. BARNES CO. 


1999 Ruby St., Rockford, III. 


preesee for 
Sub=-Press Work. 


Five sizes. Sub-Presses and 
Tools to order. 


(= Send for Cerculars. 


BLAKE & JOHNSON, 
P. 0. Box 7, WATERBURY, CONN. 


HIGH GRADE Wessctva MACHINERY 


Single Machines or Com= 
plete Equipments for 
Any Class of Work. 
Your Correspondence is Solicited. 


> Illustrated Matter and Prices on 
application. 


J. A. FAY & CO. 


10-30 John St., CINCINNATI, OHIO 


CHRISTIANA MACHINE COMPANY, 


Established 1862. 
Christiana, Pa., U.S, A. 


Engineers, Founders 


and Machinists. 
Manufacturers of 
Turbine Water Wheels, 
adapted to all duties. S 
Power Transmitting Machinery, Gearing, Rope Wheels, 
Friction Clutches, Shafting, Pulleys, Hangers, etc. 
(= Catalogues on application. 


NEW BINOCULAR. 


(The Triéder.) 
Small as an opera glass. More 
> powerful than the largest tield 
glass. Send for Circulars. 


QUEEN & CO. 


# Optical and Scientific Instru- 
ment Works, 


1010 Chestnut Street, 
PHILADELPHIA, PA. 


it lor Fine oF Rough Work 


. Toolsthatare common and Tools that 
are rare, costly and cheap Tools, and 
every other kind of Tool used in any 
§ trade you will find described and illus- 
trated in MONTGOMERY’S TOOL CAT- 
ALOGUE FOR 1898. A handsome 
book containing 510 pages and copious 
index. Pocket size 614 x 414 inches, with 
rounded edges and stitched covers. 
Every workshop and factory in the 
country should have one. Sent by 
mail for 25 cents by 
MONTGOMERY & CO. 

105 Fulton Street, New York. 


DRILLING 
Machines 


NEW YORE: 59 Fifth Ave. 


“WEL 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 


Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Yo 


THE HARRINGTONING. PERFORATING (6 
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Drill, P. C. Forrester.........cceccceeceeseeseeeeneens 
Dye ‘and making same, blue black wool, C. Oel- 
SCHIRBC REL. a5 ee oe Seok Saas oe se eeas 3 
Dye and making same, green trisazo, C. Simon. 
Dye, green acid, A. Herrmann .. 
Ear drum, G. P. Way............006 
Electric furnace, F. P. Van Denbergh. 
Electric machine, dynamo, Hutin & Leblanc. 
Electric meter, T. Duncan.................06+ 
Electric motor attachment, C. R. Meston aan 
Electrode for therapeutic purposes, vacuum, H. 
GeO Neill series jileas san wactaaied teed ees oes 
Electrotherapeutic apparatus, H. G. O’Neill. 
Elevator safety device, U.S. Alz 
Elevator safety device, J. D. Griffen. 
End gate, wagon, H. Wittich 
Engine, G. De Camp.. B 
Engine, De Camp & Roth: 
Engine lubricating devic 
Envelop, W. Wol 
Eyelet, D.C. See. 
Eyeleting machine, P. 
Eyeleting machine, W. Whi 
Eyeleting machine, Whittemore & Glass 
Eyeleting machine gage, Whittemore & Glass 
Fare register, S. C. Houghbton.......... 
Fastener for envelops, etc., 
combe et al. Sctenyttes 
Fastener stud me r, detachable, 
Fastener stud member, separable, G. E. Adams 
Fastening device, A. Leblanc.......... 
Faucet, E. N. WeSt............++ 
Feed water heater, J. W. Casey.. 
Feed water heater, H. A. Millar. 
Fence, A. FE. Lycan. 
Fence, L. A. Short.. 
Fence machine, wire, J. Bennington 
Fence making machine, Pendergast & Minden: } 
Fence post, O. E. Newquist . 6 
Fertilizer distributer, KE. J. Corser.. 
Fertilizer distributer. L. V. Labelle. 
File, newspa ery Bireley z Simms.. 
Filter, C. T. Giles................ 000+ 
Filter press, J. Williamson 
Firearm, G. Testa...............0008 
Firearm stock, adjustable, O. O. Scripture A 
Fire extinguisher, portable. R. D. Wirt.. 
Fireproof partition, O. W. Norcross..... 
Fireproofing composition, G. X. Dime. 
Flanging machine, F. L. Kollberg..... 
Folding box, Cunard & Hannold 


628, 


308 


Foot rest and child’s seat, combined, J. R. John... 628,331 
Footwarmer, A. & W.C. "Meyer Lisieoioie sense Reicne ue ee 628, 182 
Fountain. Sg Pe aver g fountain. 

Fruit drier, E Schneider....... = +» 628,212 


Furnace, P. O. ee aater 
Furnace air feeding apparatus. J. & Newlin 
Furnace lining, metallurgical, B. Talbot.......... 628,288 
Gage. See eyeleting machine gage. 
Galvanic battery, J. von der Poppenburg.......... 
Garment forming apparatus, I. B. Kleinert. 
Gas apparatus, J. M. Hadden.. 
Gas burner, J. F. Barker 
Gas burner, incandescent, KE. Bauweraerts 
Gas engine, W. S. Sharpneck Se eR 
Gas generating gas fixture, J. J. Snyder 
Gas generator, acetylene, R. F. Dull. . 
Gas generator, acetylene, S. Hanford. 
Gas generator, acetylene, H. Keller. 
Gasolene or gas engine, J. A. Harp 
Gate. SeeEndgate. Railway gat 
Gate, S. W. Martin..... 
Gear, driving, J. K. Star 
Gearing, W. W. Kenfield.. 
Generator. See Gas genera 
Glass articles, making, M J. Owens.. 
Glass articles, eine prered E. A. Park 
Glass bottles, machine for manufact 
GTOLC sig «raise eats eoe wtodees catia ears 
Glass, making rough plate, P. Somme 
Glass pressing apparatus, G. E. Cleveland 
Glassware, decorating, H. Thuemler........ 
Glove, D. H. MUPPDY cadaver tices coe tee nd 
Golf practicing apparatus, J. G. Warren.. 
Gong, alarm, E. W. Vanduzen 
Grain, ete. apparatus for separating or sorting, 


A. Boguszewski dtr Ga biel Note his snow Me once uae 627,970 
Grain binder cord knotting and holding device, 
Ws Butterfieldscn ch. cs.c sense cece ees baceaadeeee 628,071 


Graph ophones, etc., case or polder or Tecords of, 
zagno & Bisler.. ae ous 

Grate, basket, F. H. Fielder. 200 

Grinding mill thrust bearing, J. H. Gunn. 

Gun, cane, E. H. Ericson................. 


Hair cutting apparatus, C. Hasch..... 628,002 
Hame and trace connector, A. E. Hall 628,221 
Hammock, R. C. Funke... eee 627,994 
Handcuff, J. F. Cumming. « 628,139 
Harrow, disk, Packham & Oates.... ............e00 628,028 
Hat fastener for boxes or cases, G. H. Schoenle- 

DOL PA. Meee anras sateee saat eae element ens oe 628,041 
Hay rack loader or unloader, W. N. Simpkins. . | 638; 364 
Heater. See Feed water heater. Water heater. 

Heel: J.-W.. Crosse. od scecee es cannes oben neaes -. 627,984 
Heel protector, shoe, E. Slauson.. 628,188 
Hinge joint for flat articles, G. Cohn 628,239 
Hinged case, A. L. Mariner.. + 628,103 
Hoe and cultivator, borse, F, Bateman... « 627,965 
Holdback attachment, vehicle, H. H. Brown..-... 628,301 
Hook, See Singletree hook. 

Hook and eye. EK. W. Groeschel..............eeeeeee 628,143 
Horseshoe, nailless, H. Broers. 627,974 
Hose gate, B.S. Clarke......... 628,391 
Hose safety device, hydraulic, J. Muskett. 628,018 
Hydrocarbon lighting apparatus, R. lL. Doran. 8,079 


Ice and production of cold, etc., manufacture of, 
Cc. Tellier 
Ice creeper, detachable, Feather & Saxto: 
Index, card, E. J. Bein.. 
Indicating and registeri f 
ratus for, J. Ridge etal. 
Indicator. See Liquid level 
Ink well cover, B. G. Merril 
Insole, slipper, A. Lennon.. 
Insulators for carrying el 
of, W. Menzel 
Iodin compound and making same, A. Classen.... 
Iodin derivatives of aromatic amins and making 
Same, A. C]ASSEN........ cece cece cece cece eeeeeeees 
Iron. See Sad iron. 
Troning table, A. JOSEpDS...............ceeeeeee sence 
Irrigating system for sprinkling farm lands, 
roads, or streets, surface, W. H. Shinn........ 
Jomt. See Hinge joint. Railway rail joint. 
Journal bearing, L. P. Delano 
Key guard, L. L. Downin 
Kinetoscopic apparatus, McMillan & Roebuck. 
Knife, E. O. Wheeler............... seeeeceeeee 
Knife polishing machine, C. W. Model...... 
Labeling bottles, etc., machine for, S. Fyfe 
Labeling tins, jars, bottles, etc., machine, for, J. 
iE Bradley ict jc tcots science Soaw cds Sadek onc ttalea ae odes 
Lamp, alternating current arc, G. L. Moyer . 
Lamp burner, F. T. Williams 


” 628,087 


+ 628,107 
- 628,839 


« 628,343 
627,981 


627,982 


628,332 
628,127 


Lamp, hydrocarbon incandescent, W. S. Brosicey 628,415 
il- 


Lantern holder and foot warmer, W. M 

marth 
Last, W. B. Arnold.. 
Lasting machine, Keats & Clark: 
Lemon squeezer, G. E. Savage.. 
Letter press, Hardy & Maple................. 
Level and plumb, combined, Keyser & Roche 
Liquid level indicator, H. Rasmussen e 
Liquid meter, Gray & Farrar..............ceeeeeeeee 
Lock. See Sash lock. Seal lock. 
Loom, W. J. Lutton.. 
Loom; EB. P. Mason... 
Loom, J. Northrop. — ..........05 
Loom, circular, J. & C. Herold.... 
Loon, haircloth, C. E. Pervear et al... 
Loom shedding mechanism, 8. Arienta... 
Lubricating plug, McAlexander & Thomas... 
Lubricator. See Axle lubricator. 
Machinery, electrical slow starting device for, x 

Stone 
Magnetic separator, A. Dings 
Mashing apparatus, O. Selg... 
Mattress stuffing machine, R. R. 
Measuring machine, cloth, J. H. Vanderbur 
Mechanical elements, d 

Zorn.. 
Mechanical m 


Cc. F. M. outa 20 
Mercury soluble in 

same, product of, A. Lottermoser. 
Metal tube, compound, G. H. Everson.. 
Metal working machine counter mechanism, 

Sperbericnctrek ates Me cticossst ews otase es onees 
Metals by electricity, heating, E. M. Bentley 
Metals, ornamenting, P. C. Mcllhiney 
Meter. See Electric meter. Liquid meter. 
Milking apparatus. W. H. Lawrence............... 


+ 628,220 
- 628,417 

628,270 
- 627,992 


, 
628,043 
- 628,429 
« 628,348 
628,338 


Mill. See Rotary mill. Windmill. 

Mine shafts, etc., means for raising water qr Om a3a5i9 
Mineral lode tracer, Heyland & Gray......... 2 2 628,321 
Mining and dredging ejector, W. Muir (reissue).. 11,755 
Mining machine, coal, C. M. Johnson.............. 628,007 
Mixer. See Dough mixer. 

Mould and weight gage, A. C. Gillette.............. 628,405 
Mould for composition rollers, E. Stough. - 628,367 
Moulding, picture, G. F. Drew............. 628,140 


Money holder and changer, G. T. Farnell.. 
Monorailway system, L. Beecher 


(Continued on page 46) 


- 628,401 
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Motion, machine for transferring differential, D. | a6 ” 
He Be HOOper 2.005 cobeeenccoes ceeutesaivtiwees 628,094 THE RANG E 
Motor. See spring motor. 
Mowing machine, M. Kane.........0..ccecesceeeeens 628,248 ~<a —— 
Music Kat holder aud turner, ae nd Hess eats 

usic rack an older, adjustable, J.“B. Henry.. 319 
Musical instrunient; mechanical, F. Gronau...... tes HOUSE HEATING FROM 

ecktie fastener, J. Rommel.................+ <3 # 
Nipple wrench, H. J. O’Leary. 628,414 TH E KITCH EN FIR E BY H OT WATER. 
Nose screen. S. M. McHatton.. .......... 628,111 . 4 
Nozzle, variable exhaust, W. E. Symons «» 628.369 The “Heatencook” Rarge is a Combined Cooking Stove and Hot 
Nut and bolt lock, A. Barr................ 628,297 Water Heater. It is unequaled as a cook stove. It bakes, roasts,-ete., 
Qil can, A. Miller 528,435 to perfection. ‘lhe range is made in the most substantial manner and is 
Oils or fats, apparatus for treating, C. G. Hep- finished in first-class style. It is not an ordinary range with an attach- 

WUT ie de Rese a visiclecds weebinda de howd ahdets slarsoeena salen 628,092 ment, but is designed especially as a heater and cooking stove combined. 

Optical measuring instrument, C. T. Thomas .... 628,045 It weighs 2000 lbs. and is six teet high. An adjustable fire-pot is provided 
Ore concentrating table, F. L. Bartlett (reissue) 11,756 for summer or winter use. It is perfect in all respects, and is protected by 


Ore concentrator, Mather & Snyder................ 628,10. 
Oven, H. Werner ; oe 3 
Package tilling and folding machine. 
Package, storage, M. Falk............. 
Paper box machine, C. R. Banuibr... 


several patents. The house is heated by hot water. Radiators are 
placed in the different rooms and connected to the “ Heatencouk” by fiow 
and return pipes. In summer time the radiators remain full of water. the 
circulation of water being stopped by closing valves attached to each 
radiator, the radiators remaining cold. ‘The ‘*Heatencook” system will 


“Heatencock"’ Range as it appears when set up in the kitchen. 


Paper feeding machine, W. G. 'Treve 628,132 heat an entire house of moderate size—only one firein the house. Plenty 
Paper folding machine, H. k’. Bechman.. 628,066 | of hot water for bath and kitcben sink. Very economical in fuel. The 
Paper making machine screen, Rk. Smith . 628,234 ** Heatencook ” has been in use for five years. bout 1000 rauges are now 
Paper roll delivery apparatus, H. J. Wend 628,257 giving the greatest satisfaction in many most delightful homes. Itis just 
Pattern box, P. R. Wermnicke.................. 628,053 what you want. Send for catalogue and get all particulars. Address 
Pavements. apparatus for re BROOMELL, SCHMIDT & CO., Limited, Box 135, YORK, PA. 
Wc An PICO sce seca daued 628,421 
Pedal crank extension 628,173 


Penholder, J. lL... Carney. 628,261 W 
Photographic hight stand, 628,286 MIETZ & EISS 4 9 HA\ | G 
Photographic printing, T. Manly. 628,012 \V N 
Photographic printing inane; Ww. G28 347 K EF R E hi FE SOAP 
iano action, F. K. Kurtz a 5. 
A s, breaking machine. A E. Brown ale 628.069 
ile driver, derrick, N. Simonson............ ..... J es ayes 
sense Pipe. See Tobacco pipe. , and GAS Engine Pe j 
of securi Pipe cutting tool, J. W. Fletcher................068 628.403 ts ¥ 
urity Pistol, repeating, B. Behr. ............... -+ 627,966 The most economical power 
ades the Planter, corn and cotton, J. H. Sheppard.. + 628,362 known. Absolutely safeand 
perv Elanter marker attachment. J A. Ringeisen . 828,038 reliable. Runs wrecthe autos 
i aten press feeding device, P. D ‘ak... . 5 "4 st = 
home which Plow. EGiT0d--.sna sees ee 172 627/996 matic. Patented 1897, U. 8. 
shelters a Plow point. W. A. Clark... + 628,431 and European countriés. 
Polishing wheel, E. D. Woods.. 628,172 Send for Catalogues. 
Post. See Fence post. . 128-132 Mott St., New York. 
MITH & WESSON Press. See Baling press. Filter press. Letter 
press. ’ A 
Revolver. Press for. compressing bills, etc., Painter & ; The Acme Watchman sTime Detector 
Printing plate holder, instantaneous, S.éa ° | emmy , Our Dectector has been on themar- 
MITH WESS > js. 7 ise : et for many years, and is recognize 
s & ON, a Maybell ................00.00. preciesussten tae safe eysinie-s 628,250 y a @ by all who have used it as a thorough- 
14 Stockbridge Street, Springfield, Mass. E rinting presses Drake and. adjusting device for asa ly reliable article. 
w see MS RAC Oi cts Sos iicien ats wea eecs: tron . i Fy 
Catalogue for a stamp. Printing presses. journal bearing for form rollers In mechanical construction and 


electrical design it stands unequaled. 

It. can be operated by either bat- 
tery or magneto current. 

It is endorsed by Insurance Com- 
pa nies and B’ rds of Fire Underwriters. 
2 = fg The Holizer-Cabot Electric Co. 

628,432 aaa Boston (Brookline), Mass. Ever used. WILLIAMS’ SHAVING SOAP for 


Of, Rey Berry ie oi. cc ess eialee Ge ae dela 
a Projectile gas check , Maximn & Dawson.. ae 
Propelling and steering apparatus, I. Lehma: 628,010 
Propelling mechanism, ship. M. Stoehr. 
pump governor, Lewis & Schwartz.. 
B04 No machine on the market can equal | 5 U™P Dead, S. Strobridge... .. Fiagie: 
ft 5 our No. 00 Hand Bench Milling Pump, steam vacuum, W. R. Emerso 


3 Ps eae Send for Cat, No. 29S which gives full description of our different styles shampooing? No? ‘l'hen you have missed one of 
- : Pumping engine, J. C. Smith..... 8 PI P € - -en.70 Bao) 
Hachtine with two speed, counter: | Pulser Sl eyidids nts. PB) ae es | | theverpnton, tuzarios imaginable. | 116 simply 
a and ground tool steel. Arranged to Tack. See Mueic rach efor Desmanent wavs A. TIGHT GRIP. lather a_small oieoe of WILLIAMS’ SHAVIN 
take same size ppnmoks and other i Weike co P Pp ies fat 628,376 The SKINNER PAT. SOAP wall make when zubbed ante ene Bair and 
ithe spindle. Traverse sol ureetiery Railway gate, electric, T. O. Cooper 628,393 | (sth, ENT DRILL CHUCK soalp. ow cleansing: erLOTDE Rovere: particle dg 
of table 7 inches. Fuller descrip- | Railway rail joint, E. Robinson.... 628.416 ee simple; strong, and dandruff, and how soft, “fluffy” and silky it leaves 
tion in free illustrated booklet. Railway safety appliance, electric, M. Hoopes... 628,177 | ff Accurate. fate ee the hair!’ : 
The Pratt & Whitney Co., Hartford, Conn. Railway signaling apparatus, W. Brierley. 299, 628300 | 1. Stands se- Like to try it? Sample free for 2c. stamp to pay 


Railway switch, H. C. Odenkirk. 
Railway switch stand and signal 
Odenkirk... 


628,281 ’ ; . Is self- postage. 
: we centering, self-tight- WILLIAMS’ SHAVING SOAPS are the recog- 
628.282 : ‘ ening, most durable. nized Standard the world over. 
+ 628333 ae Holds straight or The J. B. Williams Co., Glastonbury, Conn. 
taper shank drills. Depots: London, Paris, Dresden, Sydney. 
(= Send for catalogue. 
SKINNER CHUCK CO., Church St., New Britain, Conn 


Burst Water Pipes a Ching of the Past 


You can now make all water pipes as secure from bursting in winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting ot water pipes. It has solved a great economic problem. 
This double-slove causes the Highly endorsed by Architects, Engineers and Municipal Officials. No new house 
expanding ice to slide into should be completed without this system, and a]] house owners should avail them- 
628,072 | the air-dome, taking the selves of this “ ounce of prevention” in season. 


GAS ENGINE 
IGNITER 


Fomplete with spark coil, 
$11.50. he Best Thing 
on the market. Send for 
catalogue. 


Registering apparatus, M. L. A. Bi 627,971 
Registering apparatus, W. A. A. 628.040 
Rein guard, E. W. Gram............... 628,265 
Rendering apparatus, 1'. H. Wymonde - 628,378 | 


Revolver finger guard, E. S. Renwick............ 628,356 
. 628,081 


Ring. See Bridle bit rein ring. 
Riveting machine, E. Einfeldt. 


The Carlisle & Finch Co., Riveting machine, KE. Kenpshall 
Rotary engine, J. H. Garner..... 


Sixth St., Cincinnati, 0. 
pene : Rotary engine. @. - Bye 
This beats Wind, St Horze Power. Rotary engine, A. H. Shoemaker 
We offer the w EBST ER 934 actual horsepower Rotary mill, G. 8. Emerick..... 


Ruler, desk, M. F. Connett.... 
GAS EN G INE Running gear, A. W. Ogden.. 


o> 
nD 
Jor} 
ram 
> 
= 


MB ioe 150. leas 10 cai i be Banc bee honti mie strain of the pipe. The G2” Send for Illustrated Booklet, giving full explanation and discount. 
5>@. less 10 per cent discount for cash. Buil ad iron, gas heating, E. Stern... i : fs 
on interchangeable plan. Built of best material. | Sash balance, Lowery & Billings... etna Cpered by THE PNEUMATIC DOME MANUFACTURING COMPANY, 
f Made in lots of 100 therefore we can make the price. | Sash lock, window, W. A. Hawthorne. 628,267 | U. S. and Foreign Patents. 501 E Street, Northwest, Washington, D. C. 

Boxed for shipment. weight 800 Ibs. Made torGas | Sash, window, W. A. Davis et al....... 628,303 
ag or Gasoline. Also Horizontal Engines, 4 to 30 h. p. Sawbuck, H. Mitchell................. 628,015 ———.~ =e ao 
ne WEBSTER MFG. CO., Scale, garment cutting, H. P. Evan. . 628,083 
&= 1074 West 15th St., Chicago. | Scale, recording, J. Campbell... - 627,978 Y E a» 
36 Eastern Branch : 38-D Dey Street, New York City. Screen. See Nose screen. Window screen. 
oa !Southern Apents: Boland & Gschwind Co., Ltd. Seal lock, ie F. Homman 5 628,161 AE cyclists, whatever wheel they qide, should have attached 
B So. Peter and Lafayette Sts., New Orleans, La. | Gore waiting table, A.J. York * 628133 the Latest and Best Automatic Coaster and Brake, 


THE TREBERT BRAKE 


is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk anda 


cs Separator. See Magnetic separator. - 
T oO M ] N E O W N E R S Sewing machine shuttle, P. H. Hewitt et al....... 628,320 
se | Sewing machine trimming mechanism, W. A. 


You need a HOISTING _ Neely « 628,227 c'utch on the rear sprocket wheel. Both clutches have inclined surfaces upon which balls 
ENGINE. You want the : Shaft coupling, flexible, H. F. Shaw.. - 628,126 roll. When the bike chain is pulled forward, the balls also move forward and ride up their 
best, strongest, safest, most fo Sharpener, knife or shears, McGuire & Harris. 628,021 incline. Back pressure to pedals produces reverse motion. Free booklet of particulars. 
up-to-date engine that is Shoe polishing cabinet, A. R. Weyble 628,054 


made—the most durable and 
yet the greatest saver of 
money. Send for our free 
catalogue and state the size 
of engine you want. We 
build them for mines, quar- 


Shoe stapling machine. N.S. Wakefield 


Made only . SYRACUSE, 
Shoe Staplingmachine, N.S. Wakerteld : Baste bythe Trebert Automatic Coaster and Brake Co.°* ‘x’ ¥: 


Singletree hook, J. Mealey. < c 
Skate, 8. W. Finch... eo : 628433 SENSITIVE LABORATORY BALANCE. | 


Slotting and slabbing machine, A-J. Morse......_ 628410 | BY, N. Monroe Hopkins. This “built-up.” laboratory 
ries. and docks. Both friction Soap mixing and kneading apparatus, F. S. pele will weigh op one ound oud will oe wit 4G 
and geared hoist, 6to150H. Rutschman hea TO: oR aren ane th © nen ie ae Sieh 
P. All parts easily interchangeable. Weber Gas & Gas- | Sole, cushion, H. O’Sullivan ees welLas x $125 ibalanoe usthe eticio ia ree hiles 
Oline Engine Co., 402 S.W. Boulevard, Kansas City, Mo. | Spring motor, C. Sinclair... fs i , Re ACI 1 om 

panied by detailed working drawings showing various 


Sprocket wheel chain case, H. D. : : : . if : re 
WOLVERINE” GAS a”? GASOLINE | ercocnchm tine, M: Butler [Tile AMERIGAN SUPPLEMENT, No T4194. Price 10 | 


peels cents. For sale by MUNN & Co., 361 Broadway, New . 
Stall, knockdown shipping, 7 York City, or any bookseller or newsdealer. \4 ges? 
ENGINES STATIONARY | Stamp, tag, box, or sign, E. R. Jones oe eR STYLES PRICES FROM - 
hee Welvaras vis Fiupigitt bled Samp: ime, BH Hogesor ko ce siNART oanec FOR ILLUSTRATED CATALOGUE, 
versible Marine Gas Engine on | Steam engine, F. W. Gordo 6 BES 3 MARINE MOTORS: a CO. 5 AQUEDUCT 51 ROCHESTER N 
the market. It is tbe lightest en- | Steam engine, G. J. L. Henry 001 | Sas } ARANTEED 
wine for its power. Requires no | Stencils, making, A. Haberstroh. . 628,315 | 73 mare GU to HOW TO MAKE AN ELECTRICAL 
__,licensed engineer, Abso- | Stitching horse, H. H. Brandes.......... i nape 627,973 | 8 GIVE SATISFACTION. § Furnace for Amateur'’s Use.—The utilization of 110 volt 
Slutely safe. Manufact’d by | Stone, apparatus for applying powder in manu- s iS electiie ci itst es tk By N. M e 
facturing artificial, G. Hattingen............... 628.317 | & Durable in Construc- rectric circuits for small furnace work. By N. Monro 
p WOLVERINE MOTOR WORKS, | stove, F. Girtanner. 628,436. B tion and Easy and Hopkins, This valuable article is accompanied by de- 
12 Muron Street, Stove, J. P. Lynott.. 1 628.272 | § Safe in Operation. tailed working drawings on a large scale, and the fur- 
GRAND RAPIDS, MICH. | Stove’ J. Mealey..... 698342 | = ; nace can be made by any amateur who is versed in the 
= an - == Stovepi pe coupling, J. Diek......1...0022l, ae 627987 . U3 Send for Catalogue use Of tools. This article is contained in SCIENTIFIC 
REVERSING STEAM TURBINE.—PAR- | Strainer, waste pipe. J. C. Hungerbuehler........ 628146 and investigate our claims. g BMERICAN ue  PLRMENT, NO. 1182. ey neat cents 
son’s recently perfected turbine for boats. Illustrations | Strap fastening, P. Tempest........... ..... --. 628.370 | TRUSCOTT BOAT MFG, CO., St. Joseph, Mich., U.S.A. | or by any bookseller or newsdealer. 
showing details. Contained in SCIENTIFIC AMERICAN | Straw or feed cutter. C. C. Smalley. ............... 628,287 See PRS , ea cy ae ‘ 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from | Switch. See Railway switch. . 
this office, and from ail newsdealers. Table. See Ironing table. Ore concentrating 


table. Self waiting table. 


e 
YTabulating machine, D. E. Felt......-........-.20-. 628,176 
Tape coupling and vale, combined, D. J. Reaume 628,285 
Tapping machine, O. Mueller............... bie sland 628,110 : 
Telephone, repeating and transmitting, G. K. Hl 
Thompson «+» 628,046 


issued monthly, and contains practical articles and suggestions 
Tie. See Bale tie C ti on modern house building, together with a series of splendid 
ms Ia ee Bale te. Rea a H 628,099 _ Plates, Showing perspective views and floor plans of the most up- 
Tile laying machine, Rood elt... 039 ¢o-date modern dwellings, estimated cost, etc. A single issue Of 
Time check, R. Schulze 628,042 this handsome periodical is often worth the year’s subscription 


109 EQUITABLE BUILDING, Tin or can for containing canned foods, F. | price to the intending builder. Write to-day and send 2 cents for 
ELECTRO GAS LIGHTING CO. catrinore, mp. SCHINler.....seeeeceeees etegeegertneeg ngeee 629,359 | Dtnale copy. or $2.00 for annual subseription. 


Tire for carriage wheels, rubber, Quinsler & Mc- ‘4 
° Address all G. L. HOGAN, N 628.284 : 
New Light. pares | nneaee. Cli a Gee MUNN & CO., Publishers, 361 Broadway, New York 


LAT GENERATOR $33. ‘hread protector, J. M. Loper.......c.ccccccseceeee 628,408 
2LT. OFFICE $5. \. 
‘Ob. CAN CARBIDE $1 #ALT. OFFICE $10. 


>” tooib.CAN CARBIDE 34.50 @LT. STORE $15. 


s § 
S LECTRICITY «A g 
Gt + 4 ~ AAS Telephone system, W. W. Bennett................. 628,068 
8 SS Telephones, apparatus for indicating the num- Anyone contemplating the building of a new home will find the 
g * 8 e Ha of conversations thrown; C. Petersen.... 638.113 sede arava ‘i ar A 
& ‘elephony, Hutin ODI ANC. tics a sciescs hs nceeee . 
g Sune: | RY | Telephony’ and tetosraphy, wultipie, Hiitin’ & Building Edition of the Scientific American 
seblanc. . A ane j i A scation j 
Ss fi io Ny Thill coupling. H.C. Swan. "628/955 of peculiar and absorbing interest. This beautiful publication is 
4 § 
& NS 
§$ & 
Ss S 


Tires, means for restoring air pressure in pneu- 


Automobiles —» “eace’t=s 2 SGOLD, SILVER, NICKEL’. METAL PLATING 


Toy and geome anmbined, W. NEW QUICK PROCESS. MODERN METHODS. PROFITS IMMENSE. 

You can positively make $5 to $15 a day, at home or traveling, doing Plating and 
selling Prof. Gray’s Plating Outfits, Dynamos, etc. Unequaled for plating 
watches, jewelry, tableware, bicycles, all metal goods. Heavy plate. War= 


; ra US STA fT VOU IN BUST SS. We do plating ourselves. Have experience. 


Manufacture the only practical outfits, including dynamos, tools, lathes and materials. AIR 


Toy and game. combined, W. 

The SCIENTIFIC AMERICAN for May 13, 1899, is } Trace clasp, I. Whealdon 
devoted mainly to illustrations and detailed de- Tremwa Rw argon 
scriptions of various types of horseless vebicles, Tropin ketone and making . 
This issue also contains an article on the mechan- | ‘l'rousers guard, J. G. Watson............seseeseeees 
Tube. See Metal tube. 


ics of the bicycle and detailed drawings of an auto- | 7 i i i ; : sizes complete. Réady for work when received. Guaranteed, ? i 
aye renee oe iW johnc ccc: SRE NRT RSOA LOB CHE RAE" BIBPESO” PRB CRLES acre Ae teerEAt tae od NUasde oa 
The following copies of the ScIENvIFIC AMER- | ,YPewriter, boo 628.268 THE ROYAL, . : : : 


: 54 melted metal, taken out instantly with finest, most brilliant plate, ready to deliver. Thick plate every time. 
: G38 258 Guaranteed 5 to 10 years. A boy plates from 200 to 300 pieces tableware daily. No polish 
“"* 698005 ©4ing. grinding or work necessary. MAND FOR PLATING IS ENORMOUS. Every manu 
‘"* gogi7q facturer, jeweler. storekeeper and business man bas goods to plate, Every family, hotel and re 
*? 628.023 taurant bave goods plated instead of buying new. It’s cheaper and better. You will not need to canvass. 
“"" 698.081 Our agents have all the work they can do. People bring it. You can hire boys cheap 
"I. 628191 te de your plating, the same as we, and solicitors to ather work for a small per cent. 
199, 1100. 3 rT 628,396 Replatip 1s pone and le timate. aaa always elighted. WE AREAS a A A 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100; 1113, | vehicle sleigh attachment, J. E. G. Geisel. 627.995 7 - Been in business tor years. Know what is . itn 
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents each. | Vehicle wheel, A. Schuch.............. nae ’ 628213 Customers have the benefit of our experience. WE ARE EES PONS BU ied le 

gai . : } Veneer coiling and nailing machine. G. A. Gage.. 628,084 and Guarantee prerything- Reader, here is a chance of a lifetime to go in busi: 
by mail. For sale by all newsdealers or address Vial or medicine bottle, J. U. Lloyd 628.269 ness for yourselt, WE hs A YOU. ores The time to make money. 

A i ‘us, W * 628.095 ample of tableware plated on our macbin' = . 
MUNN & CO., Publishers, Vote recording apparaiug: MW. 1. Howe - 623.09 WRITE. TO-DAY. Our New Plan, Testimonials, and Circulars FREE. 
Voung machines WHE helps + 628,032 Don’t wait. Send us your address any wa’ 


=a . Address 
361 Broadway, New York, (Continued on paye 47) D.V. GRAY & C0. PLATING WORKS, 505 Elm St,, CINCINNATI, OHIO 


. _ Typewriter counter, S. W. Varney 
ICAN SUPPLEMENT give many details, of Auto-) Umbrella cover, T. Hofrichter.. 


mobiles of different types, with many illustrations | Urinal, W. H. Lloyd.......... 

. 4 f Valve, engine, H. L. Ide .... 
of the vehicles, motors, boilers, etc. The series | yalye'for hydrants. waste. H. 
make a very valuable treatise on the subject. The | Vaive, fresh air inlet, P. Ayres. 


numbers. are : 732, 979, 998, 1053, 1054, 1055, 1056, 1057, vaive fear raing sie a Damerell 


'. Neumeyer. 
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Your Work ? 


If you are dissatisfied ~y 
with your situation, your sal- 
ary, your chances of complete 
s success, write to The International 
Correspondence Schools, Scranton, Pa., 
and learn how others so situated are getting 


An Education by Mail ) 


Students in the courses of Mechanical or Hlec- 
trical Engineering, Architecture, or any of 
the Civil Engineering Courses are g 
soon qualified for salaried draft- § 
ing room positions. Write 
for pamphlets. 
The International 
Correspondence Schools, 
Box 942 
Seranton, 


““American-Hunnings’”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in_ successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
sinele line or metallic circuit and number of 
telephones to be used on one line. (2 Send 
for catalogue “‘S. A.” 

AMERICAN ELECTRIC TELEPHONE CO., 

173 South Canal St., Chicago, III. 


Buy Telephones 


THAT ARE GOOD--NOT ‘* CHEAP THINGS.”’ 
The differencein cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St., Chicago. 
Largest Mi anufacturers of Telephones 

exclusively in the United States. 


Roper’s New Engineer’s Handy- “Book 


for STEAM ENGINEERS and ELECTRICIANS. 


Th oroughly revised, rewritten and much enlarged by 
EDWIN R. KELLER, M.E., and CLAYTON W. PIKE, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent improvements in 
the Steam Engine and giving full instructions for the 


CARE and MANAGEMENT of an ELECTRICAL PLANT. 


Nearly 900 pages, 525 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensed as 


an engineer. 
ockethook style, $3.50. 


Full leather, 1 git Lodges. por 
Publisher, 
Send for circular. 1022 eee St., Philadelphia, Pa. 


THE NEW BEET eE COUNTER 


aisTOL Cou, 
THE. P.Aronufactured yNTER 
C)J:ROOY, BAISTOL, CONN.U.S A. 

y 
‘eateniea April 2189 Ce 


Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000.000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. (=~ Send for circular, 

- ROOT, Bristol, Conn., U. S. A. 


JUST PUBLISHED. 


Mechanical Movements 


POWERS, DEVICES AND APPLIANCES. 


By GARDNER D. HISCOX, M. E. 
Author of ‘‘Gas, Gasoline and Oil Engines.” 


Large 8vo. 402 Pages. 1649 Illustrations, 
with Descriptive T’ext. PRICE, $3. 


A dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and explan- 
atory text. is is a new work on illustrated mechanics, 
mechanical movements, devices, and app liances, cover- 
ing nearly the whole range of the practi cal and inven- 
tive field, for the use of Mechanics, Inventors, Engineers, 
Draughtsmen, and all others interested in any way in 


mechanics. 
—SECTIONS.— 


1. Mechanical Powers.—Weichts, Revolution of 
Forces, Pressures, Levers, Pulleys, Tackle, etc. 
Transmission of Power. -—opes, Beits, Fric- 

tion Gear, Spur, Bevel, and Screw Gear, ete. 

3. Measurement of Power.—Speed, Pressure, 

Weight, Numbers Quantities,and Appliances. 

Steam Power—Boilers and Adjuncts.— 
Fingines, Valves and Valve Gear. Paralle] Motion 
Gear, Governors and Engine Devices, Rotary 
Engines, Oscillating Engines. 

5. Steam Appliances.-— Injectors, Steam Pumps, 

Condensers, Separators, ‘'raps and Valves. 
6. Motive Power—Gas and Gasoline Engines. 
—Valve Gear and Appliances, Connecting Rods 

and Heads. 7 

Hydraulic Power and Devices. — Water 

heels, Turbines, Governors, Impact Wheels, 

Pumps, Rotary Pumps, Siphons, Water Lifts, 
Ejectors, Water Rams, Meters, Indicators, Pres- 
sure Regulators, Valves, Pipe Joints. Filters, etc. 

8. Air Power Appliances.—Wind Mills, Bel- 

lows, Blowers, Air Compressors, Compressed Air 
Tools, Motors, Air Mater Lifts, Blow Pipes, etc. 

9. Electric Power and Construction.—Genera- 
tors, Motors, Wiring, Controlling and Measur- 
ing, Lighting, Electric Furnaces, Fans, Search 
Light and Fiectric_A ppliances. 

Navigation and Roads.— Vessels, Sails, Rope 
Knots, Paddle Wheels, Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages, Tricycies, 
Bicycles, and Motor Adjuncts. 

Gearing .—Racks and Pinions, Spiral, Elliptical, 
and Worm Gear, Differential and Stop, Motion 
Gear, F) icyclical and Planetary Trains, “ Fergu- 
son’s” Paradox. 7 - 

Motion and Devices Controlling Motion. 

—Ratchets and Pawls, Cams, Cranks. [ntermit- 
tent and Stop Motions, Wipers, Volute Cams, 
Variable Cranks, Universal Shaft Couplings, 

Gyroscope, etc. 

Horological. — Clock and Watch Movements 
and Devices. 

Mining. — Quarrying, Ventilation. 
Conveying, Pulverizing, 
Excavating, and Dredging. 

Mill and Factory A ppliances.—Hangers, Shaft 
Bearings, Ball Bearings, Steps, Couplings, . head 
versal and Flexible Couplings, Clutches. 
Gears, Shop Tools, Screw Threads, woe 
Machines, Textile Appliances, etc. 

Construction and Devices.—Mixing, Testing, 
Stump and Pile Pulling, Tackle 00ks, 


10. 


11. 


12. 


13. 


14. Hoisting, 


Separating, Roasting, 
15. 


16, 


Driving, Dumping Cars, Stone Grips, ogee 


Conveyor, Timber Splicing, Roof and Bridge 
Trusses, Suspension Bridges. 
Draughting Devices.--Paralle! Rules, Curve 
Delineators, Trammels, Ellipsographs, Panto- 
ahs. etc. 
iscellaneous 


17. 


18. Devices. — Anima] Power, 
Sheep Shears, Movements and Devices. Eleva- 
tors, Cranes. Sewing, Typewriting, and Printing 
Machines, Railway Devices, Trucks, Brakes, 
Turntables, Locomotives, Gas. Gas ¥urnaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms, ete. 


*,* Copies prepaid to any address on receipt. of price. 
(= Send for Descriptive Circular. 


MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 BROADWAY, NEW YORK. 


Warp stop motion, W.F. Artbur.. 
Warping machine, J H. Bentley 
asher See Dish washer. 


« 627,963 
«+ 628,136 


h h: P. T. Benbow..........0.eeeeeee 627,968 
Was ing machine, en ae oF 


Water closet flushing device, F. Robinson et al.. 
Water closets, etc.. soil pipe sonnertlon for, W: 
BE. Hinsdale... ee 
Water cunveyer, HVA. “Johnson, . 
Water elevator, compressed air, Hayes & Frost.. 
Water heater, Van Wie & Kahn............... a 
Water tube boiler, E. R. Stettinius 
Watering fountain, automatic stock, C. Pelmul- 


Weather strip, D. H. Talbe 
Weed seed destroyer, A. Reis........ 
Welding mechanism, G. fk’. Sievern.. 
Welding metals, A. W. ‘Andersen.. ee aot 
Wells, packer for oil or iike, G. Paim. i 628,210 
Wheel. See Polishing wheel. Vehicle wheel. 
Wheel, Gratz & Shaw.........-.cse cess eee eseee eens 
Wheels, etc., manufacture of wrought iron or | 
steel spoke, H. Ebrhardt.: <y..c525% vee ee ince uses 
Windmill. P.O. Lutnes 
Windmill, J. Muir.... 


FUORI 


aga dag aia la aa a 


“THE LIGHT OF AMERICA” 


for wheelmen is that given by the far-famed 


MASESTIC LAMP 


{s the nearest approach to the sun as an artficial light. Always 
steady, clear and white. Easy to charge, easy to operate, 
always dependable. All parts metallic and easy to reach for 
cleaning purposes. A perfect searchlight for 100 feet ahead. 
place. 3% durably, neatly made. Best reflectors. Convex front 
glass. in. thick. Height of lamp 74inches. Burns 4 hours. 
Tass scans. hanger of tough steel. Uses regular commercial] 
carbide of any kin (=> Send for free illustrated catalog S.A.’ 
Factories and 


EDWARD MILLER & CO. satesrcons:° Meriden, Conn. 


STORES: 28 & 30 West Broadway, NEW YORK. 63 Pear! St., BOSTON. 
Manufacturers of ‘‘ Royal ’’ Bells and ‘‘ Everlit”’ Oil Lamps. 


MI PRIGHMOH ORAM UMIEL ORO 


PTTL UO LUC ALLOA LLO OCU SUILOT OLEH UPOU TLD DOU Ee CROEEUP TEP EUMOUDUPULIPNO SLIP LIbOOSETEA DAO 


Window, J. B. Marshall.. 
Window cleaner, M. Nasberg. 
Window screen, J. A. Crocker. 
Wire stretcher, R. H. Elrod et al. . 
Wood or sulfite, device for removing splinters 
from ground, J. Goodfellow...............2.0006 6 
Wrench. See Nipple wrench. 
Wrench, R. & A. W. Ashworth.................0e0e 
Yeast, apparatus for propagating, N. Bendixen.. 


A.W. 


28,311 


628,218 
628,067 


DESIGNS. 


Badge, C. W. Bailey. 
Badge, G. W. Hubbell: 


FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STA''IONEBRS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - 
Manufactory Established 1761. 


WANTED—SPECIAL MECHANIC 


An examination of applicants will be held at the Navy 
Yard, New York, July 25, 1899, for Special Mechanic at 
$4.00 per diem, skilled in laying out work and cutting 
patterns for galvanized-iron workers in the manufac- 
ture of ventilating ducts, round and rectangular, 
straight and curved, with branches of varying sizes; 
also skilled in the manufacture of skylight work and in 
the use of modern machinery for sheet-iron work The 
examination will be open to all comers who can give 
evidence of experience in conducting the kind of work 
for which they seek employment, and who are citizens 
of the United States. Applications will be addressed to 
the Commandant, Navy Yard, New York, and must be 


- New York, N. Y. 


Bottle, M. Henius.. 

Bottle, W. C. Ta lor. 
Broom and brus holder, “Hamlin & Johan 
Brush body and handle, E. J. Kelly.. 

Brushes, etc., back for, T. W. Foster.. 
Can or bin, coffee, G. M. Gordon. 
Carpeting, M. M. C 
Carpeting, W. C. Magee. 
Carpeting, N. S. Stewart......... 
Colurnn shaft, Schwerd & Emrick 1/158 to 31,160 
Cooker, feed, H. J. Grimm...... 10.0... cece ee cece eee 1,135 
Cord cutter, artificial thumb nail, L. a Hhoade A 
Cotton picker, R. ¥. Richards 
Curling iron heater, W. R. Mowery. 
Display ring. C. B. Morrow.......... 
Door securer member, J. A. 


1,167 to 31; “169 


DON'T LEAVE YOUR KEYS 


in the front door. 
them to the pocket or waist- 
band with a key chain secured 
by the Improved 
burne Patent Fastener. 
Slips on easily, grips like grim 
death. 
released instantly. 
25 cents. 
novelties, free. 

AMERICAN RING CO. 
Box P, Waterbury, Conn. 


delivered to him on or before Monday, July 2%. No 
application received after that date will be considered. 
Each applicant will state in his application his name, 
Fasten age. residence, citizenship, present occupation (stating 

op and position therein), and previous employment or 
work done. The application must be accompanied by 
evidence of citizenship and by certiticates, preferably 
from previous employers, as to character, habits of in- 
dustry and sobriety, and skill and experience in eon- 
ducting work of the kind required. 

JOHN D. LON » Secretary of the Navy. 


WANTED-Sole control for New Zealand of a suitable 


ash- 


don’t tear the fabric, 
By mail, 
Catalogue of other 


Electric contact button, W. C. Bryant. 
Eye, W.G. l'empleton .................. 
Eyeglass lens mounting, R. M. Mertz 
Fence, wire, J. H. Strofe.............. 
Fruit gatherer frame, D. B. Rock.. 
Glass holder, G. W. Hampton.... 
Glove, D. H. Murphy..... 
Heel, cushion, J. Zsiday. 
Lamp, bicycle, W. C. Ho 
Lamp casing and support. 


Harthan.... 31,146 
Mat binder, M. 31,165 
Metal structure: 

White.. 31,138 


Monument, 


Kneading and Mixing Machines 
Over 6200 in use. 
: in 155 different industries. 

Patented in all countries. 


.WERNER & 


Saginaw, Mich. Build- 
ae of all kinds of Chemi- 
ca 
Cannstatt, London, Vienna, 
Berlin, Paris and Moscow. 

P83 Highest International Awards 


File Drawer. New Pateut For Sale. 
Address C. W. Searritt, Belton, Mo. 


Over 300 varieties 


PFLEIDERER 


Machinery. also at 


Musical instrument body, 
Nail file, E. Forquignon. 
Pencil case, H. P. Fairch 
Pin, stick, F. J. Wallace. 
Puft boxes, etc., cover for, 
Riveter member, J.W. Thompson. 
Saw blade, Guenther & Murray .. 
Scythe, C. C. Brooks........... 
Shaft iron, F. L. Lowe...... 
Skirt protector, G. S. Hensel. 
Spoon, souvenir, F. M. Van Etten.. 
Spoons, etc., handle for, A. G. Roger: 
Sprayer body, A. J. Bruimeler.. 
Stopper ornozzle, B. H. Alvey. 
Suppository, W. C. Lantz..... 
Tabletop, A. M. Stover... 
Tie plate, W. Goldie............. 
Wall tie or binder, P. R. Wagor... 
Washing machine agitator, A. G. Christman. 
Wheel rim, metallic, C. K. Welehb... 
Wrench handle, pipe, O. Lannon... 
Wrench jaw, pipe, O. Lannon............ 
Wrenches, sliding jaw for pipe, J. S. Taylor.. 


CATALOGUE io 


TRADE MARKS. 


: Kite TU ENGINES, 


TH YEAR. NEW MODEL,UP TO! DATE 
CEQHGERE ZT SES Ker, GRAND-RAPIDS. MICHIGAN, 


@ Send for Circular “M.”’ 


vne. Chats f. g% . 


Springfie 


article to be sold through canvassers. Particulars and 
terms to Milten Porter, Wellington, New Zealand. 
Ma chinery, Tools, Dies, Metal Work designed and 
constructed. Ernst, 7 Summit Ave , Jersey City, N.J. 
COLUMBIA MFG. Co., 814 Walnut St., Philsdelphia, 2? 
ICE MACHINES, Corliss Engines gs, Brewers 
MFG. CO, $99 Clinton Street, Milwaukee, Wis. 
NOVELTIES & ETC. NEW W YOR) STENCIL WORKS 100 NASSAU ST N.Y. 
THE ONLY PERFECT 
For Bicycle, Carriage, Physicians, 
Fire Depart ments, and eadlights Ef- 
ter absolutely controlled. Gives pure, 
dry gas. Manufactured by 


CARD INDE 
1/4 HP, Electric Motors i"! #38 
and Bottlers’ Machinery. E VILTER 
TYPE WHEELS. MODELS & EXPERIMENTAL WORK: SMALL MACHINERY 
The Light is Right. 

ACETYLENE CAS LAMPS 

ficient, easily charged and operated. Wa- 

The Frank E. Bundy Lamp Co., p 


‘Acetyl ‘Acetyl Mimiray Neo 90+ Se A Weight, 9 ounces. 

j ce ene ce lene 40 

Apparel: tor ten and boys. certain named, HJ. 33.180 Bicycle Lantern. (See illustrated editorial in SCIENTIFIC Acetylene Gas Operating Lamp, 
Baking powder, Hulman & Compan} + 33,185 Lamp. AMERICAN, April 15, 1899.) for Physicians and Surgeons. 


Bicycles for men, women, and children, 


Swartwout..........cccee cee cceren cesses sees eeeee 
Boots and shoes, Harrisburg Boot and Shoe Manu- 
facturing Company. 4 
Cigars, Woodmen Cigar emg 
Coats, pants, and overalls, 
Compan 
Cocoanut, 8) 


Lard, sausages, ‘and BAGO Tietgens & Robertson 33,184 
Medicines, certain named, Madison Medicine Com- 


PANDY sais sia vss saree ge ore oa daneilne ciiea de shea Sa vette as 33,192 
Musical instruments, sheet and book music, and 
note sheets, rolls, and cylinders, certain 


named, Menzenhauer & Schmidt................ 3; 
Packing, machinery, Montgomery Brothers 
Publications, American 3 Color Company.......... 
Pumps, piston, United States Wind Engine and 

Pump Compan ...........ccccceceeeeecceceeeeceees 
Remedies for certain named diseases, T. J. Hil! i 
Remedy, pile, H. W. Henshaw............ ....e.eee 33 
Rubber soles for boots and shoes, F. W. Whitcher 


& COMPANY <i scsks oo Nast es cede ate ele eens ae’ 33,178 invention is probably patentable. 
Salmon, tinned, Richard B. Green & Company ... 33,183 tions strictly confidential. Handbook on Patents 
Shelving, certain named, Winslow Brothers Com- sent tree. Oldest agency for securing patents. 
PTY oe cis ore ore cred Sera lnioreralbloiaiosaib is arSlasare aieisie is-eiersrorsre:".a%e 3,195 Patents taken through Munn & Co. receive 
Boape. Medicated and toilet, Kellar Soap Com- 33.191 special notice, without charge, in the 


Stateh, eine, Uwanta Blue Starch Company.. 
Sirup, Towle Sirup Company...............0e ceceeee 
Tobacco, certain named manufactured, Health 

Tobacco Company. 
Washing compounds, Ol 

PAD YSsenchiocecatiese nase acess aun ones 
Washing compounds, W. Wainwright.. 


year; four months, $1. 


COPYRIGHTS &C. 


Anyone sending asketch and description may 
quickly ascertain Our opinion free whether an 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. 
Sold by all newsdealers. 


MUNN & Co,3¢1 Broadway. New York 


Branch Office, 625 F St.. Washington, D.C. 


50 YEARS’ 
EXPERIENCE 


GAS, GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO, NEWARK N. 


U.S.A. 


‘Patent on a nun-refillable 
bottle. Entire patent sold 
outright or by State rights. 


FOR SALE free ee 


J. Colbassani, 416 13th Stes Brooklyn, N.Y. 


Ae a 
Bl CEPR 


complete Street Sweeper ever invented. 


Gathers and selects the fine from the 
goarse. Dustless, simple and durable. 
A fortune for the maa or @ com- 
vou CAN MAKE $100.AWEEK ! 
OWN YOUR OWN SHOW, compete Outrit—$ 100. 
LIFE_ MOTION. FILMS & MACHINES. 


TRADE Marks 
DESIGNS 


are Address A. C, A. DUPUY, 
La Harpe St, New Orleans, La. 


Communica- 


GREAT PASSION PLAY 4 509 OTHER SUBJECTS 
Ss. LUBIN, LARGEST | MER-PHILADELPHIA P.A. 


A Firm of English Merchants 


with a Branch Counting House and a Machinery De- 
partment in Buenos Ayres, Argentine, are willing to 
represent one or two good American Manufacturers 


Terms, $3 a 


LABELS. 


“ Crescent Brand,” fora plaster of Paris, V. C. f 
c. V. King Company 
“ Domestic,” for brooms, M. Craffey................. 
“ Larcieri’s Great Horse Medicine,” for horse 
medicine, G. Larcieri.................. cc cee eee eee 
“Lion Brand, for Plaster of Paris,” V. & &C.V. 
King Company.. .............ceseeeeeee 
“Little Midget.” for brooms, 
Duster Compan)...........ccec ec ese ceceeseeceecees 
“Pp. & B. Insulating and Building Paper,” Stand- 
ard Paint Company........ 0.0... ccceeeceeeeeseees 
“Pp, & B. Ruberoid Locomotive Cab Roofing,” 
Standard Paint Company...............ceeceee ees ve 
& Ruberoid Roofing,” d Paint 


Ls 


“ 


THE ONLY CAMERA gifts 


FOR ALL 


OPTICAL CO. 
30 souTH ST. ROCHESTERNY 


wishing to extend their business in that Repubiic. 
Address with particulars 


WALSH, LOVETT & CO., Birmingham, England 


Brass Band 


Instruments. Drums, Uniforms 
& Supplies. Write for catalog. 445 
illustrations. FREE; it gives Mu- 
R sic and Instructions for New Bands, 
LYON & HEALY, 

~e38 Adams St. CHICAGO. 


5 Company. 
“ Peerless Black.” for 
bon Black Company.. 
“Perfect Drinking Wat 
Boston Filter Company 
* Philadelphia.” for cond 
Hires Company....... 
“ Purified Water,” 
Filter Company. 
““ Stewart’s Log Cabin Sc 
snuff, Stewart Snuff Company. 6. 596, 6,997 
“ The Universal Building Paper,” Standard Paint 
COMPAUY 5s 6 isssi cocctsncvcceveescctccedaecebecesson 7,004 


“A ENTS W 


agents can make big money. 


No. 8 8. Howard Street, 


PRINTS. 


**Mennen’s Borated Talcum Powder,” for poleur 
powder, Gibbs & Williams Company.. 
“* Mill End,” for fabrics, C. A. Lockhart. 
“ Our Sailor Boy,” for naval block to 
Manufacturing Company... 


aos wy, 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
alarge number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
oing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will bea little more. For full 
instructions address Munn & Uo., 361 Broadway, New 
York. Other foreign patents may ‘also be obtained. 


© 1899 SCIENTIFIC AMERICAN, INC. 


EVERYBODY HAS SOMETHING TO MEND 


MENDSALL 


Mends everything—china, glass, marble, 
ies no brush. Colorless, odorless, and will stand hot Rina 
mple bottle sent prepaid on receipt of 25e. 
ANTE ED in every town and locality. Good 
Write us about your locality. 


GEM CHEMICAL ©C@,, 


hel Sy Yours? eee 


N. Y. Camera ExcHance 


50% Saved on all makes of Cameras 


Headquarters for Buying, Selling 
and Exchanging Cameras orLenses. 
| Large assortment always on hand. 
Developing, Printing, etc. 

& Photo supplies of every description 
at lowest prices. 

m= (2 Send 2c. stamp for bargain 

Address 


bric-a-brac, etc. 


BALTIMORE, MD. HS 


oe Lk nuatey feet Vide Med will: 
see S34 
Udi SO 794 
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Her dal 


Yee: pious 
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Scientitic 


American. 


JULY 15, 1899. 


STEAMBOILER-EXPLOSIONS 


@J-M-ALLEN-PRESIDENT ‘“W-B-FRANKLIN * VICE PRESIDENT 
FB PinRcn SECRETARY. F-B-ALLEN > 


“al 
Se a ee 


> 00 00a 00 a 00 nt) tet 


BLBBRAINERDASSTIREAS LF. MIBDLEBROOK, ASSTSEL 


Healthy and 
pleasurable, for 
young and old of 
| either sex, is fur- 
_ | nished by the 


Exhlfarating EXeQGis@ ee x 


CARRIAGE 


the newest kind 
wi of WOR O1e: At 
Price $1,000. No Agents. easily. Can Seon: 
erated by a grown boy. Perfectly safe. Speed con- 
trolled by driver at will. Hydro-carbon system. Full 
particulars sent free on application to 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
TRADE MARK 


14 
Pecamol 
ALUMINUM PAINT. 


Latest application of Aluminum. Looks like Frosted 
Silver. ashable, Untarnishable, Water, Oil and 
Durable, Easily Applied. Bicycles, 

Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lam ps, Sockets, Brack- 
ecs, Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID CO., 346 B’way, New York. 


Cut the string 
And let it run; 
Nothing like it 
Under the sun. 
There’s delight in the 
jflavor, there’s health in 
ithe purity of HIRES Root- 
Hbeer. The great temper- 
Hance drink. When the day 
is hot there is no drink so 
satisfying; when the vi- 
tality islow no drink is so 
beneficial; when you are 
over heated no drink is so 
cooling as 


HIRES 


Rootbeer 


A temperance drink for everybody. 


Make it yourself at home. A package of 
Extract_makes five gallons. Hires Root- 
beer, Carbonated ready for drinking. Sold 
everywhere by the bottle and case. Write to 

THE CHARLES E. HIRES COMPANY, 
Philadelphia, and ask how a boy can make 
from 40 cents to $4.50 per day. 


SCOORULTGTEALS CLs cA SKA CNN SRERELUOSSECSORULES OAC CSSURSUCUONOMCCRCSSELSUSTERSCRRTRONRRROSOCEE! 


———$——— 
GRINDING MATERIALS 
IN ALL FORMS. 
THE CARBORUNDUM CO., NIAGARA FALLS, N. Ye 


A 
Difficult 


Problem ‘ 
Solved. 


THE LUBRIGATION OF 
GAS ENGINES. 


The Burwell Automatic Oiler solves the prob- 
lem so completely that it leaves nothing further to 
desire. Tbe oil is sprayed around the piston at every 
stroke. There is no waste or loss; the lubricant goes 
where it does the most good. 

Speed regulated by throttle, same as steam engine. 

Not affected by atmospheric conditions. 

This engine specially adapted to launches. 

We build engines and launches on the same standard 
of excellence as the Cleveland bicycle. 


HM. A. LOZIER & CO. 
Dept ‘‘A’”’ Gas Engine Dept. CLEVELAND, O. 


TETOZIER 


ENGINE !| 


P 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


The best and most reliable timekeepers 
made in this country or in any other. 


Lhe ‘ Riverside” (rraiemary movement ts geweled 
throughout with rubies and sapphires. 


For sale by 


all jewelers. 


WOODWORKERS 


are appreciating the 


Gasoline Engine 


roof from nearly every State 
and Territory of the Union, by addressing 


HBESLY& 
Pc aesnllssetest 


SIDES=U-S 
ANTLER BICYCLE CARTER 
New Automatic Buckle. Does not bind or Slip. Solid Comfort, 
— Madeof the best % 


Silk or Lisle Web, 
with Patent Ant- 


— 


Pa 


March 28, 1899. 


The “MOSSBERG” Tire Bell 


No springs nor clockwork to operate its striking me” 
chanism, TWO HAMMERs stand upright in- 
side the bells. They strike the bells asharp, quick 
blow, and immediately drop down, leaving the bells 
to vibrate freely, thus producing the loudest, clearest, 
most musical tones possible. Operated by means of a 
= light cord connecting with the handle bar. The 
lightest Touch Rings the Bell. Can be attached to 
-} he front or rear fork equally well. 
ut of order. Never rattles. Prices:—No. 1, Moss- 
y cerg Chime, 75c. No. 2, Single Gong, 50c. Easily 
worth twice the money, Sent, postpaid, direct from 
Sactory at these prices. (8 Send for Catalogue. 
FRANK MOSSBERG CO., 
P. 0. Drawer A. 


Nothing to get 


tented 
Attleboro, Mass. 


" 


M 


All varieties at lowest prices. Best Railroad 

Track and Wagon or Stock Scales made, 

Also 1000 useful articles, including Safes 

/ Sewing Machines, Bicycles, Touls. etc. Save 

oney. Lists Free. CHICAGO SCALE Co., Chicago. Il. 


A bicycle chain should be so 
ciable “slack,” neither should th 


ler Buckle. Sam- 
ple air, Silk, 2Oe5 
x isle Ce 
GGG Patented Feb 10, 85; Oct. 35, ars ; 

°89 Trade Mark registered May 6, '90. Sanne bn either 


ofall dealersor by mail postpa‘d. 
JACOB GUMP, 527 W. Baltimore St., Baltimore, Md., 


The Yankee DRILL GRINDER 


for grinding both Twist and Flat Drills. 

Grinds all sized drills from ¢ to 24 in. Can 

be set for any size in a few seconds. Gives 

any desired clearance. Fully guaranteed. 

“‘Can’t Grind Wrong.” Catalog free. Aly 
G. T. EAMES COMPANY, 

250 Asylum Ave., Kalamazoo, Mich- 


JESSOP'S STEELS” 
FOR TOOLS, SAWS ETC. 
W™ JESSOP & SONS L2 91 JOHN. ST. NEW YORK 


Desirability 


Columbia 
Bevel-Gear 


Chainless., 


adjusted as to have no appre- 
ere be any tension except when 


power is applied. The cyclist who rides a chain wheel under 
any other condition wastes a part of the energy he expends. 
All trouble incident to the chain can be avoided by riding a 


Columbia Bevel-Gear Chainless. 
so enclosed that its running qua 
mud or rain. 


It practically takes care of itself. 


The mechanism is positive and 
lities cannot be affected by dust 
COLUMBIA, 


HARTFORD and VEDETTE chain wheels are the best of their type 


CHAINLESS, $60 to $75. 


POPE MANUFACTURING CO., 


CHAIN WHEELS, $25 to $50. 
HARTFORD, CONN. 


_{ 


é 


Tribune Bicycles 


for 1899, 
The Best Wheels in the World. 


GS Write for large New Catalogue illustrating our 
full line of twenty-three models. . 


The Black Mfg. Co., Erie, Pa. 


ALL ARITHMETICAL 
PROBLEMS 
solvedrapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
= commercial and scientific 
= computation, Whydon’t you 
getone? Write fur pamphlet. 
FELT & TARRANT MFG. CO. 
52-56 ILuinots ST. CHICAGO. 


HALF A CENTURY OF CYCLES.—AN 
interesting history of the cycle from its origin up to the 
present time. The first crank-driven bicycle. The 
“bone-shaker” and its successors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. band and foot 
cycle. With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1001°2. Price 10 cents. 
To be nad at this office and from all newsdealers. 


amu, TANKS, TOWERS and WINDMILLS. 


GRADE FOOT POWER LATHES 


W. P. DAVIS, ROCHESTER, N. Y. 


HIGH 


22 


. 


: IMPERIAL. CN] 

WHEN You BUY A SMITH-PREMIER, 
THE WRITING MACHINE EMBODYING ALL 
THE BEST FEATURES IN TYPEWRITER 
CONSTRUCTION. WOOP AT LOGE 
™reSMITH PREMIER SYRACUSEN. ¥. 

. FYPEWRITER CO; vu. s. A. 


THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.—By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
baustively treated from the following standpoints: 1. 
The use of the cycle by persons in bealth. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
‘To be had at this office and from all newsdealers. 


Che Cypewriter Exchange 


134 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
may 817 Wyandoite St., 
KANSAS CITY, MO. 
209 North 9th St.. 
= ST. LOUIS, MO. 
= 432 Diamond St.. 
PITTSBURGH, PA. 
We will] save you from 10 
to 50% on Typewriters of ail 
makes. 
= Send for Catalogue. 


THE SCIENTIFIC AMERICAN 


Gyelonedia of Receiats, Motes & Queries 


12,500 RECEIPTS. 708 PAGES. 


Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in 
Half Morocco, Postpaid. 


T HIS great 
work has now 
been on the mar- 
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi- 
tions have been 
called for, 

The work may 
be regarded as 
the product of 
the studies and 
practical 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation given be- 
ing of the high- 
est value,arrang- 
ed and condensed 
in concise form, 
convenient for ready use. Almostevery inquiry 
that can be thought of, relating to formule used 
in the various manufacturing industries, will here 
be found answered. 

Those who are eugaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 


MUNN & CoO., Pustisners, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


ex- 


For Manufacturing Plants, Hotels, 
Railroads, Waterworks Systems for 
Small Towns and Private Grounds. 

Send for Mustrated Catalogue. 
W. E. Caldwell Co., 221 E. Main St., 
Louisville, Ky. 


—— 


PRINTING INKS 


‘The SCIENTIFIC AMERICAN is printed wita CHAS 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
8ts.. Philadel phia. and 47 Rose St., opp. Duane, New York 


Have Simplified Photography. 


Adlakes. 


FREE WITH ALL ADLAKES: 


New Adlake Metal Shutter. 
Portrait Attachment. 
Device for making Panoramic Pictures. 
New Multiplex Attachment for taking 2 to 4 p 
tures of same object in different positions 
one plate, $1.00 extra. 


ADLAKE BOOK FREE for a postal; tells all about 


THE ADAMS & WESTLAKE CO., 108 


Adlake Cameras 


Adlakes are best for Everyone but Professionals. 
Sent, express paid, anywhere in U. S. 


& Adlake Regular, 3x43, Nore biarcWotaste 
j Adlake Regular, 4x5, 

Adlake Special, 4x5, ders. 

Adlake Repeater, 31x41, ccconas. you wish, 

Adlake Repeater, 4x5, ostsiugficbos On 

Glass Plates cost half the price of Films. 

0 Makers of Adlake Bicycles, X-Rays Cycle Oil 
9 


ic- 
on 


Ontario Street, CHICAG 


© 1899 SCIENTIFIC AMERICAN, INC. 


$ 6.50 
10.00 
12.00 
5.90 
8.00 


With: 12 Metal Light- 

tight Plate Hol ders. 
With 12 Aluminum Light- 
tight Plate Holders. 


Lamps, Aalake Acetylene Cycle Lamps. 


